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HE management of hypertension 

associated with acute nephritis is 
in important therapeutic challenge. 
Magnesium sulfate has been widely 
ised in the control of this complica- 
ion and there is agreement that it 
does not adversely influence renal fune- 
tions. * However, there are certain 
disadvantages associated with its use; 
its margin of safety is narrow, espe- 
cially in the presence of oliguria, which 
makes parenteral administration haz- 
ardous; it is loeally irritating when 
given intramuscularly; and at times 
it fails to produce a satisfactory re- 
sponse with repeat administrations. 

Hydralazine (Apresoline) in doses 
of 0.5 to 1.0 mg. per kilogram is a 
potent hypotensive agent which has 
been used advantageously in the man- 
agement of encephalopathy and/or 
cardiac failure.* It has been demon- 
strated that this drug results in a 
temporary reduction of renal fune- 
irom the Division of Pediatrics, University 
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tion® * and prduces marked orthostatic 
hypotension when given in adequate 
dosage. 

The use of hexamethonium for con- 
trolling hypertension in children with 
acute nephritis has not been reported. 
Our experience with large doses in four 
patients has been uniformly disappoint- 
ing.® 

Veratrum® and its derivatives are 
effective in reducing the blood pres- 
sure; however, overdosage is easily 
achieved, resulting in marked hypoten- 
sion with bradycardia and collapse; 
furthermore, the influence on renal 
function has not been determined. 

Numerous reports’-** of the hypoten- 
sive action of reserpine with no depres- 
sion of renal function in adults, as 
well as the observation of an enhane- 
ing effect of reserpine and hydral- 
azine when given together, have 
prompted us to study the usefulness 
of these agents in children during the 
hypertensive phase of acute glomeru- 
lar nephritis. 


CLINICAL MATERIAL AND METHODS 


Twenty children ranging between the 
ages of 3 and 10 years were used 
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this study. Hypertension, hematuria, 
albuminuria, oliguria, and periorbital 
edema were present in all cases. The 
nonprotein nitrogen of the blood was 
moderately increased in 45 per cent of 
the cases. The duration of illness prior 
to hospitalization ranged from three to 
twelve days with one exception which 
was thirty days. A summary of the 
clinical findings is given in Table I. 


5 


THE JOURNAL OF PEDIATRICS 


therapy and bed rest for six to twelve 
hours. The preliminary period of rest 
was omitted in the cases of cardiac 
failure or encephalopathy and the hy- 
potensive agents were given to the pa- 
tients promptly after the diagnosis 
was established. In the absence of 
these severe complications, reserpine 


alone was given a therapeutic trial. 


When the response was inadequate, 


TABLE I, CiinicAL Data Prion TO THERAPY 








; | DURATION | 
| or ILL | 
AGE NESS 


BLOOD PRESSURE 


ALBUMI- 





| 
| THERAPY* ( DA.) 


| SYS./DIAS, | 


j COMP ICA- 
MBP NURIA ) TIONS 





| (YR.) | SEX 
'. = = 4 


F R 4 
M R 3 


R+H 

R+H and 
R 

R+H and 
RH 

R+H 

R+H 


R+H 


R+H 


RH : 140/100 0 45 
RH 7 150/110 3+ 


RH é 154/100 2+ 


RH 7 150/110 2+ 
RH ‘ 140/90 4+ 
RH é 150/100 
RH 140/90 4+ 


’ } RH 4 
» W. 1 RH 4 


140/90 107 2+ 


150/100 


117 
140/120 127 1+ 


146/110 22 3+ 
150/100 


170/105 


140/100 


190/100 2+ 
140/100 3+ 


Numer- 
ous 
1+ 1-5 
Numer- 
ous 
25-30 
Numer- 
ons 
50-75 


150/100 : 0-5 
140/120 : 


Numer- 
ous 

Numer- 
ous 


: 140/95 
RH 12 190/100 1+ 


Numer- 
ous 


Numer- 58 Cardiac 
ous failure 


Convulsion 


Numer- 23 Cardiac 
ous failure 
15-20 28 

5-10 35 
10-20 39 

Numer- 40 Severe 
ous lethargy 
25-30 25 

5-10 40 


Trace 





Reserpine ; R+H, 


Therapy with these hypotensive 
agents usually was not instituted un- 
less there was a persistant hyperten- 
sion of 140/90 mm. Hg which corre- 
sponds to a mean blood pressure* of 
107 or above following phenobarbital 


*Mean blood pressure (MBP) = 


e 8. 
pulse_pressure + diastolic pressure 


reserpine followed by hydralazine; RH, 


hydralazine was administered four to 
six hours later and repeated as needed 
at infrequent intervals; reserpine was 
not repeated oftener than every twelve 
to twenty-four hours. Simultaneous 
administration of these agents was re- 
sorted to when signs of cardiac failure 
and/or encephalopathy were present. 





Convulsion 


Convulsion 


Convulsion 


simultaneous reserpine and hydralazine. 


sion 


sion 
o 
re 
sion 
e 
- 
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lazine. 
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The drugs were administered intra- 
nuscularly in doses of 0.07 mg. per 
cilogram for reserpine and 0.15 mg. 
er kilogram for hydralazine. We 
wish to emphasize that this dose of 
ydralazine is one-sixth to one-third as 
rreat as that previously recommended 
or hydralazine alone in patients with 
iypertensive acute nephritis.® 

The glomerular filtration rate (GFR) 
vas determined by the clearance of 


Likewise two fifteen- to twenty-minute 
clearance periods were initiated thirty 
to 145 minutes following administra- 
tion of these drugs, thus allowing 
adequate time for a therapeutic re- 
sponse. 


RESULTS AND COMMENTS 


Clinical Response.—The clinical re- 
sponses are summarized in Table II. 
Ten patients were observed following 


TABLE II. BLoop PRESSURE RESPONSES 








GROUP I 
RESERPINE 
(10 PATIENTS ) 


GROUP Ill 
RESERPINE AND 
HYDRALAZINE 
RESERPINE SIMULTANEOUSLY 
(7 PATIENTS) (10 PATIENTS) 


GROUP II 
HYDRALAZINE 
FOLLOWING 





| RANGE | AVERAGE 





RANGE | AVERAGE | RANGE | AVERAGE 





[BP prior to treatment 107-130 118 


mset of response 30-120 70 
(min. ) 


»P 140/90 mm. Hg 4 patients 
(min. ) 60-150 84 


Maximum response 4 patients 
(min. ) 120-360 180 


Lowest MBP mm. Hg 4 patients 


73-107 104 


Effectiveness 
sive 
6 received H* 2 to 
6 hr. after Rt 


4 remained normoten- 


Prior to reserpine 107-130 118 
110-127 119 

Prior to hydralazine 
97-127 116 


After hydralazine 30-60 
20-60 42 


After hydralazine 30-90 66 
45-80 64 


After hydralazine 50-300 260 
120-660 517 


After hydralazine 60-108 86 
60-103 85 


remained normoten- 7 remained normoten- 
sive sive 

received 4 doses 1 received 1 dose H 

H and R in 96 hr. 31 hr. later 
received R 20 hr. 1 received H and R 
later 11 hr. later 
received H and R 1 received H and R 
42 hr. later daily for 11 days 





*Hydralazine. 
tReserpine. 
mannitol and the effective renal plasma 
flow (ERPF) by the clearance of 
para-aminohippurate, using standard 
clearance techniques. The filtration 
GFR x 100 
ERPF 


renal vascular resistance, RVR, 


and crude 


MBP 
ERBF 
were calculated. Two control periods 
of approximately fifteen minutes each 
were completed prior to therapy. 


fraction, FF, 


the administration of reserpine and 
constitute Group I. Six patients in 
Group I who did not respond ade- 
quately during a period ranging from 
two to six hours following reserpine 
received hydralazine and are included 
in Group II. One additional patient 
in Group II on whom clearance data 
were obtained was given hydralazine 
following reserpine although a satis- 
factory response was obtained from the 
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latter. Ten patients received reserpine 
and hydralazine simultaneously and 
constitute Group III. 

The mean blood pressure (MBP) 
prior to treatment in Group I ranged 
from 107 to 130 mm. Hg, with an aver- 
age of 118 mm. Hg. In Group II the 
MBP prior to reserpine ranged from 
110 to 127 mm. Hg, with an average 
of 119 mm. Hg. Prior to hydralazine 
the MBP of this group, with one excep- 
tion previously noted, remained at ab- 
normally high levels, averaging 116 
mm. Hg. The MBP in Group III 
prior to the simultaneous administra- 
tion of the agents ranged from 107 to 
130 mm. Hg, with an average of 118 
mm. Hg. Group III represents nearly 
all the patients who were in cardiac 
failure or exhibited signs of encepha- 
lopathy, such as marked lethargy, 
muscular twitching, persistent vomit- 
ing, and convulsions. 

The onset of response was designated 
as the time following administration 
of the agent(s), for the diastolic and 
systolic pressures to drop 5 and 10 mm. 
Hg, respectively. The usual onset of 
response for reserpine was approxi- 
mately one hour, with the earliest re- 
sponse manifesting itself in thirty 
minutes (Table II). In no instance 
did the time for onset of response 
exceed two hours. In the cases which 
demonstrated a satisfactory response 
(40 per cent), the blood pressure 
dropped to 140/90 mm. Hg (MBP of 
107 mm. Hg) within twenty to thirty 
minutes following the onset of re- 
sponse. The blood pressure continued 
to drop and the maximum response 
following reserpine was generally 
achieved in three hours. Using larger 
doses, 0.08 to 0.15 mg., Daeschner and 


associates'® reported a similar time for 


onset of response but a satisfactory 
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response was obtained in 76 per cent 
of cases. The dose, 0.07 mg. per kilo- 
gram of reserpine which was used in 
our study produced a slight tranquil- 
ization of the patients but no un- 
toward symptoms such as nasal con- 
gestion, diarrhea, bradycardia or 
vertigo, ete., were observed. 

Hydralazine, when given two to six 
hours after the administration of re- 
serpine, Group II, Table II, had its 
average onset of response in forty-two 
minutes, with the majority demonstrat- 
ing this effect in twenty to thirty 
minutes. Generally within one how 
after giving hydralazine, the blood 
pressure had dropped to 140/90 mm. 
Hg and continued to fall during the 
succeeding two to ten hours, reaching 
a low MBP of 60 to 103 mm. Hg. We 
were pleased to observe in this study 
that the MBP following therapy did 
not fall below 60 mm. Hg. This is 
generally recognized as the minimal 
mean arterial pressure which is com- 
patible with normal renal function. 
Although doses greater than 0.15 mg. 
per kilogram intramuscularly of hy- 
dralazine were not used, from past ex- 
perience’ it is likely that the MBP 
would drop below 60 mm. Hg if such 
were the case. 

In Group III the simultaneous ad- 
ministration of these agents resulted in 
responses which are somewhat similar 
to those observed following hydralazine 
in Group II. The average onset of 
response was fifty minutes; a maximal 
response was achieved in approximately 
one-half the time which was required 
in Group II and the effectiveness ap- 
peared to be greater. We wish to 
point out again that two to six hours 
had elapsed following the administra- 
tion of reserpine before hydralazine 
was given in Group II, which adds econ- 
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siderable time from beginning of ther- 
ipy until adequate and maximal 
responses were obtained when these 
gents were given in sequence. These 
)bservations confirm those of Hughes 
ind co-workers** when giving the 
igents concurrently and appear to give 
in advantage to their simultaneous ad- 
ninistration. 

A high pereentage of the patients re- 
nained normotensive following single 
\dministration of these drugs in each 
»f the groups; 40 per cent of Group I, 
97 per cent of Group II and 70 per 
‘ent of Group III required single ad- 
ministrations for the blood pressure to 
return to and remain at normal levels. 
Three patients (43 per cent) in Group 
[I and 30 per cent of Group III re- 
quired additional reserpine and/or hy- 
dralazine at infrequent intervals rang- 
ing from eleven to forty-two hours. 
The most resistant patient was J. D. R., 
Group III, with a blood pressure of 
150/110 mm. Hg (MBP 118 mm. Hg) 
and an NPN in the blood of 58 mg. 
per cent. In addition, cardiae failure 
and signs of encephalopathy were pre- 
sent. This patient required simulta- 
neous injections of these agents once 
daily during eleven days and, in addi- 
tion, four doses of hydralazine were 
given during this period. Although 
the hypertension persistently recurred, 
the responses were uniformly good fol- 
lowing each injection and adequate 
control was achieved. 

In order to observe the effect of a 
prompt reduction of blood pressure by 
these agents on the course of cardiac 
failure, M. O., aged 3 years, was given 
reserpine and hydralazine simultane- 
ously and digitalis was not admin- 
istered. The blood pressure prior to 
medication was 154/100 mm. Hg 
(MBP 118 mm. Hg) and signs of 
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eardiae failure including hepatomeg- 
aly, cardiomegaly, and pulmonary 
congestion were present. The response 
to the hypotensive agents was prompt; 
the blood pressure dropped to 140/90 
mm. Hg in thirty minutes and the 
patient became normotensive in one 
hour. Twelve hours after the institu- 
tion of therapy, all evidence, including 
roentgenographic, of cardiac failure 
had disappeared. No additional ther- 
apy was required and the patient made 
a complete recovery. 

Individual illustrative responses may 
be seen in Figs. 1, 2, and 3. Fig. 1 
represents a 5-year-old male who 
persisted in having a moderate hyper- 
tension during eighteen hours of hospi- 
talization prior to therapy. When 
reserpine and hydralazine were given 
within two hours of each other, a good 
hypotensive response followed and a 
normotensive state persisted for eight- 
een hours. At this time a slight in- 
crease in pressure occurred and a 
repeat dose of reserpine by itself slowly 
reduced the blood pressure to normal. 


Fig. 2 shows the responses in an 8- 
year-old female with a more severe 
hypertension who received the drugs 
in sequence with a good response. 
Forty-two hours later an acute hyper- 
tensive state recurred accompanied by 


a convulsion. A remarkable response 
followed the simultaneous administra- 
tion of these drugs. Fig. 3 illustrates 
the response in a patient with hyper- 
tensive encephalopathy who had a con- 
vulsion soen after admission. This 
patient responded dramatically to the 
drugs when given simultaneously and 
no further hypotensive medication was 
required. 

It appears, from the above results, 
that reserpine alone will control the 
hypertension in certain cases. Further- 
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0.B.: #, age 5 years 
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Hours- 6 2 18 
R-Reserpine , H-Hydrolazine 


Fig. 1.—(For legend, see opposite page.) 


WAG : #, age 8 years 


R-0.07 mg/Kg 
H- 0.15mg/Kg 














Fig. 2.—(For legend, see opposite page.) 
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more, small doses of hydralazine when 
ziven two to six hours after reserpine 
ind especially when given simultane- 
uusly with reserpine will uniformly 
reduce the blood pressure. 


RENAL FUNCTIONS 


The influence of these agents on 
renal function and erude renal vas- 


+ — Convuision 
Systolic 


A a 
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reserpine and in eight patients who 
received the combination of reserpine 
and hydralazine. Because of the simi- 
larity of clinical response as well as 
influence in renal function, the latter 
group included five patients who re- 
ceived hydralazine two to six hours 
after reserpine and three patients who 
received these agents simultaneously. 


#, age i2 years 


Remained 
Normotensive 


Wn "\Yo 





Hours- 6 2 


R-Reserpine ; H-Hydralazine 


Figs. 1, 2, 


and 3.—Individual blood pressure responses associated with reserpine and hydrala- 
zine therapy in children during the hypertensive phase of acute nephritis. 


TABLE II]. RENAL FUNCTION AND MEAN BLOOD PRESSURE—SUMMARIZING DaTa 








GFR 
c.c./MIN. 


RVR 
MBP/ERBF 


MBP 
MM./HG 


ERPF 


GFRx 100 
C.C./ MIN. 


ERPF 





45-130 
98 
38-128 

91.3 
0.22 


Range 
Mean 
Range 
Mean 


Reserpine 6 patients 
Control 
After treatment 


“P” value 


.094-.209 
0.160 
.095-.221 
0.154 

0.78 


11.6-29.6 107-130 
19.2 

11.3-28.0 
20.0 
* 0.19 


393-821 
548 
332-605 
424 

0.02 





45-130 
98.7 


Range 


Reserpine and hydrala- 
Mean 


zine 8 patients 
Control 
After treatment 32-131 
88 
0.10 


Range 
Mean 
“P” value 


.079-.186 
0.151 


10.6-29.6 
19,2 


391-821 
563 


-071-.180 
0.117 
0.004 


8.6-23.6 
15.7 
0.004 


357-767 
564 
>0.90 





cular resistance is summarized and cor- 
related with mean blood pressure in 
Table III. Renal functions were ob- 
served in six patients who received 


Renal functions in these patients 
prior to treatment were compared sta- 
tistically with those of normal chil- 
dren. The GFR was significantly 
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reduced ; the ERPF was insignificantly 
altered and the filtration fraction was 
significantly reduced. These altera- 
tions as a result of acute nephritis 
confirm data previously published by 
several investigators. 

The the renal function 
studies were analyzed statistically and 
Follow- 


results of 


are summarized in Table ITI. 
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appears that the reduction has resulte:| 
from a decrease in systemic blood pres- 
sure rather than to changes in arterio- 
lar tone within the kidney. With 
larger doses Daeschner’® reported 
depression of RVR following rese 
pine. 

The combination of hydralazine an! 
reserpine (simultaneously or in s 


0.B.: #, age 5 years 





O.15mg/Kg 





Minutes 


Glomerulor . 
Fi 
Rote 


cc / min 





te) 


Filtration Fraction née Ws 
% 


Urine Flow 0.9 Lo 
cc /min 


Figs. 4, 5, 


ing treatment with reserpine there 
was a slight and insignificant depres- 
sion of the GFR while the ERPF was 
significantly depressed at the 2 per cent 
level. The FF and the crude RVR 
remained essentially unchanged at a 
time when the MBP showed a highly 
significant drop. When one correlates 
the decrease in ERPF following reser- 
pine with no alteration in RVR, it 


eee oe 
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12 04 OS 


and 6.—The influence of reserpine and hydralazine on blood pressure and renal! 
hemodynamics in children during hypertensive phase of acute nephritis. 


quence) resulted in a consistent but in- 
significant drop in GFR. The ERPF 
remained essentially unchanged with 
50 per cent of the patients showing a 
slight increase and a similar number a 
slight decrease. The filtration fraction, 
however, was reduced to a significant 
degree. The MBP and consequently 
the crude renal vascular resistance 
were depressed to a highly significant 
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Fig. 5.—(For legend, see opposite page.) 
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Fig. 6.—(For legend, see opposite page.) 
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degree following the administration of 
this combination of drugs. 

Although there was an immediate 
and temporary decrease in urinary out- 
put, it was frequently observed that 
diuresis began during the period rang- 
ing from twelve to twenty-four hours 
after the administration of these drugs. 
A similar observation was made by 
Daesechner and associates*® following 
the use of reserpine alone. 


In comparison to the effects of reser- 
pine alone, it appears that hydralazine, 
when given in combination with reser- 
pine, resulted in relative arteriolar 
dilatation which is indicated by a sig- 
nificant decrease in RVR. As pre- 
viously mentioned, these minimal 
effects on renal function following the 
use of a combination of reserpine and 
hydralazine are in contrast to the ob- 
servations of McCrory and Rapaport* 
and ours® following larger doses of 


hydralazine alone in hypertensive ne- 


phritie children. This drug when used 
in adequate doses caused a significant 
depression of all measured functions. 

Figs. 4, 5, and 6 graphically illus- 
trate typical influences of reserpine, 
hydralazine after reserpine, and simul- 
taneous administration of these drugs 
on renal functions and blood pressure 
in individual patients. These patients 
were selected because they demon- 
strated varying degrees of abnormality 
in renal function prior to therapy. 
D. B., a 5-year-old male (Fig. 4) had 
a marked depression of the GFR and 
a low normal ERPF prior to therapy. 
Reserpine caused only slight alteration 
in function and the filtration fraction 
remained essentially unchanged. Hy- 
dralazine given eighty minutes later 
caused a similar response but a slightly 
greater depression in the GFR and 
filtration fraction. The greatest 
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changes in both GFR and ERPF fol. 
lowing both medications were demor 
strated during the first twenty mir- 
utes of the clearance periods, where 
these functions during the second co - 
lection periods were practically ident - 
eal with those observed prior to trea 
ment. The only explanation whic 
we can offer for this observation is tha 
there was an evanescent but slight dk 
pression of renal function in this cas 
following the reserpine and agai: 
eighty minutes later when hydralazin 
was given. Fig. 5 illustrates an & 
year-old female with severe hyperten 
sion and normal functions prior to 
treatment. These functions were not 
altered by reserpine or hydralazine 
when the latter was given approxi- 
mately three hours later. In M. G., a 
5-year-old female (Fig. 6), the ERPF 
was depressed, the GFR was normal, 
and the filtration fraction was elevated 
prior to treatment. The simultaneous 
use of reserpine and hydralazine caused 
a slight depression in the GFR but not 
to an abnormal level and no change 
occurred in the plasma flow. There- 
fore, the filtration fraction was de- 
ereased but remained within normal 
limits. 

It appears, therefore, that reserpine, 
a mild hypotensive agent, potentiates 
the effect of hydralazine, a potent 
hypotensive agent. This combination 
produces a uniform and sustained fall 
in blood pressure when small doses of 
the latter are used without adversely 
influencing renal functions and the 
management of hypertension in chil- 
dren. 

CONCLUSIONS 


1. Reserpine in a dose of 0.070 mg. 
per kilogram intramuscularly is effee- 
tive in reducing the blood pressure in 
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pproximately 40 per cent of cases of 
eute nephritis with hypertension. 

2. Reserpine when given prior to or 

multaneously with 0.15 mg. per kilo- 

ram of hydralazine enhances and pro- 
mgs the response of hydralazine, an 
feet which may persist twelve hours 

- longer following reserpine admin- 

tration. 

3. This combination is uniformly ef- 

tive in reducing the elevated blood 

ressure in nephritie children and their 
multaneous administration is espe- 
cially recommended in the presence of 
neephalopathy or cardiac failure. 
ingle administration of this combina- 
ion is adequate for a majority of pa- 
tients. 

4. These drugs in the above-recom- 
mended dosage schedule are free from 
undesirable side effects and minimally 
alter renal function. In our opinion 


these drugs constitute the choice of 
currently available therapeutic agents 


for the control of hypertension in 
nephritis. 


We appreciate the assistance of Carl 
Ferrell who statistically analyzed these data. 
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ACEROLA JUICE—THE RICHEST KNOWN SOURCE OF VITAMIN « 
A Curnicau Stupy In INFANTS 


NorMAN W. CLEtN, M.D. 
SEATTLE, WASH. 


[* 1945, Asenjo and Guzman’ of the 
department of bio-chemistry, School 
of Medicine, Puerto Rico, made a dis- 
covery of importance in the field of 
nutrition and health. They found the 
richest edible food source of ascorbic 
acid so far described in the literature. 
The juice of the Puerto Rican cherry 
has from fifty to one hundred times 
the vitamin C content of orange juice 
(4,000 mg. per 100 ml. compared with 
40). It ean be taken as a natural 
juice, or, because of its very high 


vitamin C potency, it can be used to 
blend with any juice, food, or liquid 


that contains little or no vitamin C. 
It could be valuable in any disease re- 
quiring large doses of vitamin C. The 
potentialities are unlimited for its use 
as a valuable food supplement as well 
as to enrich by blending with any low 
vitamin C product. 

The purpose of this study was to de- 
termine the value of acerola juice* as 
a source of ascorbie acid (vitamin C) 
in the diet of normal infants. Because 
the remarkable nutrient qualities of 
this fruit are not widely known, a 
brief statement regarding its history 
and properties is presented. 


THE ACEROLA TREE 
The Puerto Rican cherry or acerola 
(Malpighia punicifolia L.) grows semi- 


Department of Pediatrics, Uni- 


From the 
of Medicine, 


versity of Washington School 
and the Children’s Clinic. 

*Acerola juice supplied by BiB 
tion, Lakeland, Fla. 


Corpora- 


wild and is native to tropical an: 
subtropical America, especially in the 
Caribbean area. Because of its favor- 
able physical characteristics, it lends 
itself to intense cultivation and indus- 
trialization. It is a new valuable cash 
crop in a country that has a one-cro} 
sugar cane economy. 


It is a small tree or shrub 4 to 10 
feet in height. The fruit is a psuedo- 
cherry not related to the classica! 
cherry (prunus). The tree has wax) 
green leaves, white and orchid colored 
blossoms and bright “cherries” when 
ripe. The fruit is fleshy and drupa- 
ceous. The cherry weighs between 7 
and 12 grams and measures approxi- 
mately 2 to 3 em. in diameter. There 
are three seeds in each cherry (similar- 
looking fruits that have 4, 5, and 6 
seeds are not acerolas and they usually 
have little vitamin C). There are 
about fourteen different varieties of 
the high vitamin acerola. About 80 
per cent of the fruit is edible and 70 
per cent of the fruit can be expressed 
as juice. The first fruit blooms after 
two years of growth. From two to 
four crops yearly ean be harvested 
during the bearing season from May 
through October, depending on the 
weather. It takes seventeen days from 
flowers to fruit, and a total of twenty- 
five to thirty days, depending on the 
weather, for the fruit to ripen suffi- 
ciently to be picked. The high pro- 
duction of the fruit, 2 to 6 pounds per 
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ree per harvest (or 8 to 20 pounds 
er season) yields about 13 grams of 
seorbie acid.2 This has been more 
han doubled under actual commercial 
ultivation. At present, 30 pounds for 
4-year-old tree is an average annual 
‘jield. The fruit contains from 1 to 3 
tm. of ascorbic acid per 100 Gm. or 

to 3 per cent of the edible matter. 
‘he green fruit contains more ascorbic 
cid than the ripe, frequently twice as 
nuch!! The juice has a_ reddish 
range color and an agreeable tart 
aste. The average cherry contains 53 
o 70 mg. of vitamin C. It requires 
rom 11 to 25 cherries to supply 100 
ce. of juice, which contains from 1,400 
o 2,000 mg. of vitamin C. 
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Lydia Roberts, the nutritionist, for- 
merly of the University of Chicago and 
now a resident of Puerto Rico, on the 
staff of the University of Puerto Rico, 
realized the nutritional value of the 
“eherry.” She encouraged the authori- 
ties to plant hundreds of acerola shrubs 
near schools, churches, backyards, 
roads, and community centers so that 
children might pick and eat the cherries 
while at play. 


ASSAY 


Assays of acerola juice reveal a 
potency ranging from 1,200 to 4,000 
mg. per 100 ¢.c. juice. The average is 
about 1,700 mg. The vitamin C con- 
tent remains stable in a closed con- 


TABLE I, COMPARATIVE VITAMIN C ASSAY FrRoM ComMMoN SovrcEes* 








AVERAGE MG. 
VITAMIN C PER 
100 ML. 


"AMOUNT OF FRUIT __ 
NECESSARY FOR 100 Ma. 
pH VITAMIN C 





1,200-2,500 
3,500-6,000 
10-40 


\cerola juice, ripe 
\cerola juice, green 
Orange juice 
Tomato juice 10-20 
Cabbage juice 5-10 
Apple juice 0-2 
Breast milk 2-10 
Cow’s milk pasteurized 0.9-1.4 


3.3 1% large cherry 

3.2 1 average cherry 
3.6 to 4.3 4 large oranges 
4.1 to 4.2 6 large tomatoes 
5.9 to 6.3 30 Ib. fresh raw cabbage 
3.3 to 3.6 50 to 100 apples 
Alkaline About 1,000 ¢.¢.+ 
Acid About 9,000 ¢.c¢.+ 





*From Mattice, M. R.: 


Bridge’s Food and Beverage Analyses, ed. 3, 


Philadelphia, 1950, 


Lea & Febiger; Composition of Foods, Agriculture Handbook 8, United States Department of 
Agriculture, Bureau of Human Nutrition and Home Economics, June, 1950; Hansen.* 


HISTORY 


A brief history of the fruit juice 


is of interest. Sinee Asenjo and Guz- 
man’s' discovery in 1945, Asenjo has 
listed twelve references confirming 
original and subsequent reports.’ They 
not only assayed the ascorbic acid 
content of the juice, but also isolated 
the pure crystals, obtaining a 40 per 
eent recovery of vitamin C crystals 
from the juice In 1947 Enrique 
Molinary of the University of Puerto 
Rico Agricultural Experimental Sta- 
tion started the first controlled experi- 
mental plantation of 312 trees.* Dr. 


tainer, but oxidizes readily and dis- 
appears if kept in an open wide-mouth 
bottle. All determinations were made 
by the dichlorophenol indophenol assay 
reduction test." 

A recent report on the “Nutrient 
Content of Acerola, Rich Source of 
Vitamin C” by Derse and Elvehjem‘ 
of the University of Wisconsin was ac- 
cepted by the Council on Foods and 
Nutrition of the American Medical 
Association (Table IT). 

In addition to the acerola juice the 
Puerto Rican group have prepared and 
assayed “jellies” made from the cherry. 
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TABLE II. NuTRIeENT CONTENT OF ACEROLA‘ 








PROXIMATE ANALYSIS ACEROLA JUICE 

Moisture (%) 94.15 

Carbohydrate (by difference %) 

pH 

Vitamins per 100 Gm. 
Ascorbic Acid (mg.) 

Thiamine (meg) 

Riboflavin (meg) 

Niacin (meg) 





1,692.8 
30.0 
50.0 

290.00 





If the jelly is stored properly, the 
vitamin C is retained for long periods, 
repeated analyses showing 500 to 1,900 
mg. vitamin C per 100 Gm. The 
vitamin C appears to be stable because 
of the high acidity and low pH to 
3.3. The jelly has an agreeable taste 
and a characteristic mild, tart, acid 
tang. It is readily accepted by most 
individuals, especially infants and 
children. 


CLINICAL STUDY 


The purpose of the present study 


was to determine the practical clinical 
value of this juice as a substitute for 
orange juice or other forms of vitamin 
C in infant feeding compatible with 
normal growth and development. 


MATERIAL 


Thirty infants were studied for a 
twelve-month period from May, 1954, 
through April, 1955. Their ages varied 
from 1 to 6 months of age when the 
acerola juice was started as their only 
form of vitamin C. There were three 
premature infants. The special acerola 
blended juice was fed to two classes 
of infants. 

1. Normal newborn infants who 
were started on the acerola vitamin C 
at 1 month of age. 

2. Infants under 6 months of age 
who were either clinically allergic to 
orange juice or who had some previous 
allergic manifestations such as eczema, 
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pylorospasm, or severe colic (i.e., milk 
allergy). 
PROCEDURE—FEEDING 


Formula.—The formulas consisted 
of either evaporated milk, boiled fres) 
milk, or Mull-soy* for those who wer: 
allergic to cow’s milk. The formula 
was adjusted to the individual growt) 
and development of each infant. 

Vitamins.—Vitamin A, 25,000 uniis 
and vitamin D, 1,000 units, were given 
each infant daily in a synthetic mix- 
ture. Vitamin Ct was supplied in the 
form of apple juice, to which ha: 
been added sufficient acerola juice! 
so that a total of 50 to 60 mg 
of vitamin C was contained in eac! 
120 e.c. ean. The infants were given 
an average of 2 ounces of this juice, 
diluted with 2 ounces water, between 
feedings daily. A few of the older in- 
fants took the juice undiluted and 
occasionally took 4 ounces (one can) 
daily. All infants tolerated the juice 
very well except one. This baby 
vomited apple juice on several trials 
and apparently was allergic to this 
mixture. The above amount of juice 
accounted for at least 25 mg. of vita- 
min C daily for these infants as their 
chief supply of the vitamin. It is 
possible they may have received a 
negligible amount of vitamin C in 
their other foods, which were either 
cooked or canned. No other multiple 
vitamins, synthetic or natural, were 
used. 

Solid Foods.—The individual in- 
fant’s own rate of growth and develop- 
ment determined the time to begin 
solid foods. Cereal was started when 
the infant was about 10 pounds (4.5 

*Borden Company. 


*BiB Corporation, Lakeland, Fla. 
TtBiB apple juice with acerola juice. 
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ilograms) in weight, fruit at approxi- 
ately 11 pounds (5 kilograms), 
sgetables at 13 pounds (5.9 kilo- 
rams), and meat at about 16 pounds 
7.25 kilograms). Eggs were not in- 
uded in the diet until the infant was 
year old. 
LABORATORY TESTS 

X-ray.—X-ray studies were done on 
1e long bones of fifteen infants before 
nd after the addition of the juice. 
‘he roentgenograms revealed bone 
‘ructure within normal limits for 
ieir age group in all infants. 


TABLE ITT. 
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was 0.16 mg. at 3 months of age at the 
start of the study. After two months 
of 25 mg. daily of acerola juice it was 
0.6 mg. With 50 mg. daily at 6 months 
it was 15 mg. This was the lowest 
blood level in the group. 

The red and white blood counts and 
hemoglobin were within normal limits 
for the age in those infants tested. 

There were no urinary vitamin C 
determinations. 

Sensitivity Tests—Sensitivity tests 
on 100 children, fifty known allergic 
and fifty nonallergic, were made by 


EXAMPLES OF BLOOD PLASMA DETERMINATIONS OF ASCORBIC ACID LEVELS 


BEFORE AND AFTER INGESTION OF ACEROLA IN APPLE JUICE 








AGE FIRST 
GIVEN ACEROLA 


BLOOD PLASMA LEVEL OF ASCORBIC 
ACID, MG./100 c.c. 


MINIMUM AMOUNT OF 
VITAMIN C INGESTED 





JUICE (WEEKS) AT ONSET 


| 


AFTER 4 MONTHS DAILY ( MG.) 
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Blood.—Vitamin C blood 
levels were determined before the addi- 
tion of vitamin C in the diet and after 
four months of its use (see Table IIT). 
The blood levels at the onset of the 
study ranged from 0.3 to 0.9 ¢c. per 
100 mg. of blood. The vitamin C blood 
level for the group (after four months 
of ingestion of the fortified apple 
juice) was between 1.6 and 2.9 mg. 
per 100 ¢.c. of blood. This is consider- 
ably above the average of 0.7 to 1.2 
e.c. which is quoted in some textbooks." 
In one infant the vitamin C blood level 


plasma 


scratching the skin and applying un- 
diluted acerola juice. At the same 
time all children were also tested 
for sensitivity to orange juice. 
None of the 100 children had a 
reaction to the acreola juice or to a 
control test; six of the known allergic 
and two of the nonallergie children 
had a reaction to the orange juice. 
Intradermal tests with undiluted 
acerola juice were done on ten infants 
with negative results. There have 
been no allergic reactions reported to 
date from the use of acerola juice.’ 
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THE 
Growth and Development.—All in- 
fants showed average or better growth 
and development for their age, weight, 
and height, and were happy, healthy 
babies in every way. 
Psychological—There are certain 
definite psychological benefits from the 
use instead of synthetic 
preparations in infant feeding. All 
mothers were grateful to know that 


of acerola 


their infants were taking a natural 


food supplement instead of a synthetic 


’ 


vitamin or “medicine.’ 
DISCUSSION 
It is knowledge 
pediatricians that orange juice is prob- 
ably the most frequent allergie sensi- 
tizer of any food used in early infant 
feeding. As a consequence, in many 
eases, especially in allergic families, 
parents are advised not to use orange 
juice until the baby is 9 or 10 months 
of age. At this time the infant ap- 
pears to develop an immunologic im- 
munity to some of the common foods. 
This product is also useful for those 
who dislike orange juice or cannot 
take it for one reason or another. 


common among 


The thirty infants discussed in this 
study comprise the first clinical report 
of normal infants whose only source 
of vitamin C was the acerola-fortified 
apple juice. Asenjo and Gonzalez- 
Alvarez’ recently reported the rapid 
eure of an 8-month-old infant suffer- 
ing from clinical seurvy by treatment 
with acerola jelly. The biological 
activity of the juice has been confirmed 
by guinea pig experiments.’ As little 
as 0.1 ml. of the juice as a food supple- 
ment cured the vitamin C deficiency 
of guinea pigs who had lost as much 
as 65 mg. of body weight while on a 
vitamin C-free diet. 
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Our study has demonstrated that 
an infant will grow and develop no:- 
mally with an average amount of 25 | 
30 mg. of natural vitamin C per di 
in an otherwise adequate diet. Further 
studies are being conducted to dv- 
termine if any deleterious effects m: 
oceur in infants who are fed pw 
acerola juice in regular and concer - 
trated strength, in small and large 
doses. Three infants were fed 1,000 
mg. of pure undiluted acerola juice 
daily for two months and tolerated it 
well. How long will it be safe to feed 
these amounts? Will large doses have 
specific value in certain disease states 
other than pure vitamin deficiency, 
such as hormone dyscrasias, arthritis, 
and allergic conditions? We believe 


that our studies and others to follow 
will attempt to answer these interest- 


ing questions. 
SUMMARY 


Acerola juice is the richest known 
source of vitamin C, having from fifty 
to one hundred times the ascorbie acid 
content of orange juice. 

Thirty infants ranging in age from 
3 to 7 weeks were given acerola juice 
as the only significant source of 
ascorbic acid in their diet. All infants 
showed average or better growth and 
development for their age and weight. 
Ascorbic acid levels in the blood plasma 
of all infants were above average after 
the acerola juice was introduced into 
the diet. No reactions occurred from 
ingestion or from skin and _intra- 
dermal tests with acerola juice. 
Acerola juice can be blended with 
apple juice which is naturally low in 
vitamin C, and used to satisfy the 
ascorbie acid requirements in infant 
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eeding. It is particularly valuable in 
ifants who are allergic to orange juice 
r where the family allergic history 
eems it advisable to delay giving 
range juice until one year of age. 
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From South of the Mason-Dixon Line 
And one thing is also observable in Maryland, that they give Rum to their Children 
even at three Years old which they will drink like Water, & I think it a very scandalous 
practice & told them so... 
The vile Practice of giving children, as well those of all ages, Rum in the morning 
as soon as they rise, continues here [in Virginia]. I saw a child of about 3 years old 
drink a common Glass of raw Rum, and the Parents encouraged it reckoning it wholesome. 


From WILLIAM LOGAN’S JOURNAL OF A JOURNEY TO GEORGIA, 1745. 





ANTIBIOTICS AND CHEMOTHERAPEUTIC AGENTS IN THE 
TREATMENT OF UNCOMPLICATED RESPIRATORY 
INFECTIONS IN CHILDREN 


A CONTROLLED Stupy 


L. Martin Harpy, M.D., ANp Howarp S. TraisMAn, M.D. 
Curcaaeo, ILL. 


HE term ‘‘uneomplicated upper 

respiratory infections’’ as used in 
this study includes all infants and chil- 
dren who present themselves with a 
temperature of 101° F. or higher, and 
have a negative physical examination 
referrable to the fever except for a 
nasopharyngitis. Practitioners who 
have survived the preantibiotie days 
ean well remember the spontaneous 
recovery of most patients in this clas- 
sification. However, with the advent 
of chemotherapeutic and antibiotic 
agents, justifiable trials of these 
potent and valuable medications were 
instituted on this group of self-limited 
diseases in an effort to shorten the 
eourse and/or eliminate complica- 
tions. Unfortunately memory was 
short and few adequately controlled 
studies were made. Consequently 
professional enthusiasm and lay con- 
fidence in any new therapy soon gave 
credit to the sulfas and antibiotics for 
the rapid recoveries in three or four 
days. 

It is misleading to judge on past 
impressions and certainly few are 
convinced by reminiscences. For this 
reason the following study was started 
at The Children’s Memorial Hospital 
and earried on for three years. The 

From the Department of Pediatrics, North- 


western University Medical School, and The 
Children's Memorial Hospital. 


purpose was to gather sufficient data 
in a controlled investigation, to estab 
lish the value of various types of man- 
agements in uncomplicated upper re- 
spiratory infections in children and 
possibly supply convineing facts to 
temper the therapeutic enthusiasm of 
neophyte physicians. 


REVIEW OF THE LITERATURE 


Numerous articles have been written 
on the use of antibiotics and chemo- 
therapy in the treatment of upper re- 
spiratory infections, or the ‘‘common 
eold.’’ Gohd' defines the common 
cold as ‘‘an acute epidemic respira- 
tory disease characterized by mild 
coryzal symptoms of rhinorrhea, nasal 
obstruction and sneezing. The nasal 
discharge is usually copious and thin 
during the first two days of illness, 
after which it generally becomes more 
viscous and purulent. The disease is 
self-limited. Symptoms may persist 
for two to more than 14 days; how- 
ever, the cold may abort after only 
one day. Fever, cough, sore throat 
or lacrimation may or may not be 
present. The common cold is of it- 
self harmless, but bacterial invasion 
frequently follows the initial infec- 
tion and it is these ‘secondary in- 
vaders’ that may produce disorders 
of serious consequence. 
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‘‘There is no single laboratory pro- 
edure or clinical symptom that will 
‘efinitely establish the diagnosis of a 
ommon ecold.’” 

The inefficacy of therapy of the 
ymmon cold with sulfa and penicillin 
as been well substantiated.?* 

Loosli® advocates the use of good 
ealth measures, and prevention of 
yread of droplet infections, as the 
est prophylaxis of upper respiratory 

‘ifeetions. Penicillin, sulfa, and in- 
uenza A and B vaccines are of no 
alue in prevention or treatment of 
ihe ‘‘eommon cold’’ according to this 
cuthor. He believes that one cannot 
predict the course of an upper re- 
spiratory infection at its inception, 
and that the best treatment is symp- 
tomatic. Specific chemotherapeutic 
and antibiotic agents should be re- 
served for complications or bacterial 
invasion. A marked decline in strep- 
tocoecal and nonstreptococeal respir- 
atory disease with the use of prophy- 
lactie Sulfapyrazine and sulfadiazine 
was reported by Broh-Kahn and Erd- 
man.?° 

Lapin™ studied 100 children who 

were given oral penicillin daily and 
influenza A and B vaccine twice for 
twelve months. There was a decrease 
in the morbidity and number of 
“‘eolds’’ in this group. However, a 
larger series for study was recom- 
mended to confirm his results. Good 
results were described by McLane’? 
in the treatment of acute upper re- 
spiratory infections in forty-two pa- 
tients with a combination tablet of 
aspirin, Phenacetin, caffeine, phenyl- 
toloxamine dihydrogen citrate (an 
antihistaminic) and 100,000 units of 
penicillin. Cronk and associates™ 
studied over 3,000 university students, 
employing the same compound as 
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McLane employed, plus a _ control 
group who received no penicillin in 
their tablet. All patients studied had 
‘‘acute nonspecific upper respiratory 
infections.’’ They were unable to as- 
certain any beneficial therapeutic re- 
sults from the use of the penicillin- 
containing tablet. 

The use of Aureomycin in the treat- 
ment of pneumonia has been reported 
by Finland and associates.** Included 
in this article was a discussion of 
*‘severe acute respiratory infections’’ 
treated with Aureomycin. They de- 
scribed ten such patients. These in- 
dividuals who had temperatures of 
104° F. and white blood cell counts 
of 16,000 to 21,000 were afebrile in 
twelve to twenty-four hours with 
symptomatic improvement. However, 
these patients had beta hemolytic 
streptococcus and Streptococcus viri- 
dans on throat culture. 

The value of Aureomycin in the 
treatment of the common cold was 
reported by Hoagland and associates*® 
in a study of 309 Army men. One 
hundred fifty-four men were given 
Aureomycin, and there was no dif- 
ference or improvement in the course 
of their disease. He noted a great 
subjective element in the so-called 
‘‘twenty-four-hour cures.’’ An inter- 
esting observation was that the worst 
respiratory infections were in the 
winter months, and that there ap- 
peared to be ‘‘remarkable improve- 
ment’’ in the infections during the 
spring months. 

Jones and co-workers* studied 150 
patients with a nonbacterial influenza- 
like syndrome. Treatment consisted 
of either aspirin, oxytetracycline, or 
erythromycin. The antibiotics had 
no effect upon the course of the dis- 
ease, and there was no evidence of 
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any secondary bacterial infection in 
any of the patients. In fact the 
group receiving aspirin was afebrile 
and symptomatically improved sooner 
than the patients who were receiving 
the antibiotics. 

Acute respiratory infections in 265 
male Naval recruits were studied by 
Haight and associates.‘7 The first 
group received erythromycin, the sec- 
ond group penicillin, and the third 
group was the control. There was 
no difference in the clinical course in 
the nonbacterial infections. However, 
the antibiotics were of benefit in the 
treatment of the streptococea: infee- 
tions. 

Gohd? 
most adequately and reviews all pro- 
phylactie and therapeutic measures 
that have been advocated. He states 
that there are no agents that will 
cure or alter the course of this com- 
mon viral infection. 

According to Finland'** and Kare- 
litz*® neither the sulfonamides nor the 
antibioties (penicillin, Aureomycin, 
Chloromycetin, and Terramyein) are 
effective in the treatment of the com- 
mon cold or common virus diseases. 
Evidence in support of this is the 
large number of children in hospital 
wards who are receiving one or more 


diseusses the common cold 


of the aforementioned drugs, and de- 
velop an upper respiratory infection 
influenza. These drugs should be 
reserved for the treatment of bac- 
terial complications of the common 


or 


eold. 

We would like to mention the role 
of the antihistaminics in relation to 
this problem. A summary of the 
literature®® concluded that the anti- 
histaminies were of no value in the 
treatment or prophylaxis of the upper 
respiratory infection. The danger of 
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overdosage with these drugs must a! 
ways be remembered. 

The efficacy of preventing the con: 
mon cold by immunization with ba: 
terial vaccine was reviewed by Gree 
span** and Hilding.** They are 
the opinion that such vaccines neith 
prevent, ameliorate the symptoms, 
alter the clinical course and durati: 
of the common cold. 

Smith** presents a classical disevs 
sion of the common respiratory infe 
tion, and stresses the importance of 
good, general supportive or sympto- 
matic care. 


PLAN OF STUDY 


This is a report on 529 children who 
were seen from May, 1951, through 
May, 1954. Each child had had a 
temperature of 101° F. or higher for 
twelve hours or longer and presented 
negative physical findings, referrable 
to the fever, except for a nasopharyn- 
gitis. There will be three types of 
patient groups presented. First, a 
elinie group from the outpatient de- 
partment of The Children’s Memorial 
Hospital, which was rigidly controlled; 
second, a hospitalized group both clinic 
and private; and, third, a concurrent 
consecutive segment of private pa- 
tients who were used as additional con- 
trols. 


Clinic Group—tThe clinie group of 
217 patients was given the routine 


eare for fever. This consisted of 
aspirin for temperatures over 102° F., 
sponge bath or tepid pack for tem- 
peratures over 103° F., and an at- 
tempt to increase oral fluid intake. 
The laboratory study for each child 
consisted of a white blood cell count, 
hemoglobin, urinalysis, and a nose 
and throat culture on which dise 
sensitivity tests were done. The nose 
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and throat cultures were repeated on 
the first return visit at two or three 
liys. Chest roentgenograms were 
ken on all children with a tempera- 
re over 103° F. The patients were 
return in two or three days, one 
ek, and finally two weeks after the 
) set of the illness. More frequent 
sits were made if the child’s con- 
| tion warranted. Any of the follow- 
ig were considered complications 
roughout this report if they oe- 
»irred in the two-week period: otitis 
y edia, cervical adenitis, paratonsillar 
scess, pneumonia, tonsillitis, bron- 
hitis, laryngotracheitis, and stoma- 
i‘is. Indefinite coughs, fever, and 
-hinitis that persisted beyond the 
wo-week observation period were 
also included as complications. 
These children were further divided 
into four subgroups. Group 1 re- 


ceived routine care plus a placebo, 


group 2 received routine care plus 
Gantrisin, group 3 received routine 
eare plus oral penicillin,* and group 
4 was given routine care plus Aureo- 
myein.* At the first visit the patient 
was referred to the pharmacist with 
a slip stating the patient’s age and 
weight and the druggist rotated the 
medieation through the four groups, 
adjusting the dosage according to a 
predetermined seale, based on weight 
and age. The pharmacist maintained 
this rotation by a eode to which no 
one had access. Consequently none 
of the workers had any knowledge of 
the child’s medication until the study 
was completed. If, however, a com- 
plication developed, the type of medi- 
eation was checked in the pharmacy 
and adjusted if deemed necessary. 
The instructions were to give the 


*Suppiied by Lederle Laboratories Division, 
American Cyanamid Company. 
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medications every six hours, four 
times daily, for a total of four days. 
If the fever persisted longer than 
four days, medication was continued 
for forty-eight hours after the tem- 
perature returned to normal. After 
the first two years of the study, par- 
ents were encouraged to continue 
medications for one week and forty- 
eight hours after a normal tempera- 
ture, but it was apparent in the clinic 
as well as in the private group that 
it is difficult to get this cooperation. 
Even though the importance of regu- 
lar continued medication was ex- 
plained, negligence in following in- 
structions was encountered when the 
temperature returned to normal. 

This controlled study on 118 boys 
and 99 girls from all ages up to 13 
years was carried on through all the 
seasons of three years. Table I gives 
the age and season incidences in rela- 
tion to complications. 

The white blood cell counts in the 
four groups are given for comparison 
in Table II. Ten thousand was used 
as the dividing line between normal 
and elevated white blood cell counts. 
By this standard over two-thirds of 
the initial white blood cell counts 
were below 10,000 in all the children 
fitting the criteria of this study. In 
the control group of patients with 
complications, the initial white blood 
cell count was over 10,000 in 60 per 
cent of the cases but in the treated 
groups with complications the initial 
white blood cell count was over 10,000 
in only 13.6 per cent. This rather 
striking reversal was observed 
throughout the entire study and was 
difficult to explain in view of the fact 
that the total number of complica- 
tions, regardless of the white blood 
cell count, was the same in the treated 
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TABLE I. 


CLINIC GROUP 








AGE INCIDENCE AND COMPLICATIONS 


SEASON INCIDENCE AND COMPLICATION 





TOTAL 
GROUPS CASES 


PER CENT 
COMPLICA- 
TIONS 





TOTAL 
SEASON CASES 


PER CENT 
COMPLICA- 
TIONS 





Control -§ 35 
2- 18 

10 

5 


Gantrisin 
Penicillin 


Aureomycin 


Ske bo © 


11.4 
16.7 
20 
20 


13.6 
15.7 
14 

0 


11.1 

22.2 

10 
0 


14.7 
33.3 
12.5 


Winter 21 
Spring 16 
Summer 16 
Fall 15 


Winter 19 
Spring 12 
Summer ll 
Fall 8 


Winter 17 
Spring 13 
Summer 6 
Fall 10 


Winter 22 
Spring 10 
Summer 13 
Fall 8 


23.8 
25 


6.25 
0 


26.3 
8.33 
0 

12.5 


17.6 

15.3 
0 

10 





~ Total 


Pw bO 


| im GO Hm DO] mt Go Hm BO 
w w 


Winter 79 
Spring 51 
Summer 46 
Fall 41 








| 


Total ; 217 


217 





~ PER CENT AGE INCIDENCE IN COMBINED 


Groups 


| PER CENT SEASON INCIDENCE IN COMBINED 


GROUPS 





0-2 50.2 
2-4 23.0 
4-8 17.5 
8-13 9.1 


41.4 
21.3 
18.9 
18.3 


Winter 
Spring 
Summer 
Fall 





TABLE II. 


RELATIONSHIP OF WHITE BLOOD CELL COUNT TO COMPLICATIONS 


In CLINIC GrRouP 








NUMBER 


OF UNDER 
5,000 


MEDICATION COUNTS 


10,000 


5,000 To | 10,000 To 


| | 
| OVER 
15,000 


Jo OVER 
15,000 10,000 


Yo UNDER 
10,000 





Control : 
Total 67 
With complications 10 


Gantrisin 
Total 


With complications 


Penicillin 
Total 
With complications 


Aureomycin 
Total 
With complications 





Total treated 
Total 
With complications 


9 25.4 
6 60 


22.9 


— 


0 


74.6 
40 


77.1 


100 


71.7 


50 


80.4 
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ind untreated groups—-14.7 per cent. 
't is conceivable that the immediate 
ntibiotie or Gantrisin therapy may 
iave eliminated potential bacterial 
omplications before the end of the 
bservation period in children with 
elevated white blood cell count 
ut increased the possibility of viral 
equelae in patients with normal 
vhite blood counts. Further support 
if this hypothesis is seen in a review 
if the following list of complications. 
u the control series the complications 
ould be predominantly classified as 
vacterial, while in the treated pa- 
ients many of the complications were 
resumed to be viral in origin. <Ad- 
ditional support of the treated groups’ 
complications being mostly viral is 
demonstrated in the longer recovery 
time as shown in Table HI. In view 
of these observations and contentions 


n 


TABLE ITT. 


COMPLICATION 


TOTAL 
Controls 
Gantrisin 
Penicillin 
Aureomycin 
Total treated 


NUMBER | 


— = 
50 7 
46 6 
53 9 

149 22 


RATE (%) 





or 14.7 
or 13.7 
or 13 

or 17.6 


or 





it would appear efficacious to 
institute specific therapy to children 
within the category of this study 
only when the white blood cell count 
becomes elevated and give only palli- 
ative treatment to all others until a 
bacterial complication is evident. 
Further investigation along this line 
is in progress, using the differential 
as well as the increased white blood 
cell count as verification of a bae- 
terial infection. 

The per cent of temperatures above 
103° F. was 34.7 per cent in the con- 
trol group, 33.3 per cent in group 2 


more 


14.7 
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18.3 per cent in group 3, and 31.6 per 
cent in group 4. 

The following list gives the types 
of complications in the four elinic 
groups: 


Control 
Otitis media 
Pneumonia 
Cervical adenitis 
Bronchitis and otitis 


Gantrisin 
Otitis media 
Pneumonia 
Persistent fever 
Persistent pharyngitis 
Stomatitis 
Gastroenteritis 
Penicillin 
Otitis media 
Pneumonia 
Persistent cough and rhinitis 


Aureomycin 
Otitis media 
Pneumonia 
Tonsillitis 
Croup 
Diarrhea 
Bronchitis 


COMPLICATION RATE AND PERIOD OF ILLNESS IN CLINIC GROUP 


RECOVERY 
NO COMPLICATIONS | 
(DAYS) | 


TIONS (DAYS) 
ae: 
14 
8.4 
14.7 
12.3 








Hospital Group.—Most children who 
come to The Children’s Memorial Hos- 
pital after clinic hours with a tem- 
perature of 104° F. or higher are ad- 
mitted to the hospital for observation 
and care. Many of these patients have 
no abnormal physical findings except 
a slight pharyngitis; therefore they 
meet the specifications for this study. 
Consequently, during the same period 
of time that the group was 
studied the hospital 162 
such eases were reviewed. There was 
no planned control and the hospital 
management was handled by various 


clinie 


reeords of 





52 
attending and resident physicians. 
This group can be criticized from the 
standpoint of strict control with the 
thought that the most ill-appearing 
child would be given a chemothera- 
peutic or antibiotic agent. The hos- 
pital control group consisted of those 
patients who received only aspirin and 
supportive therapy. The _ treated 
groups were comprised of patients re- 
ceiving (1) sulfa and penicillin, five 
received only sulfa; (2) penicillin; 
and (3) broad-spectrum antibiotics. 
The data on complication and re- 
covery rates of the hospitalized group 
as given in Table IV reveal consider- 


TABLE IV. 


THE JOURNAL OF PEDIATRICS 


The hospital groups’ age and season 
incidence were comparable and are in 
cluded in the combined per cent at the 
bottom of Table I. In spite of th 
statistical difference of the complica- 
tion rate and recovery time to th: 
elinie group, the general pattern wa: 
the same in the hospital group an 
the relationship of the white blood cel 
counts to complications was also simi 
lar. 

Private Group—During this sam 
period of time a similar program wa: 
started with private patients. Obvi 
ously it is impossible to earry out a 
controlled study under such condi- 


COMPLICATION RATE AND PERIOD OF ILLNESS IN HospiITAL GRoUP 











~ OTAL NUMBER (162) 


COMPLICATION RATE (%) 


RECOVERY TIME ( WK.) 





» 


Control (49) 2 
Gantrisin and penicillin 
(34) 
Penicillin (61) 
Broad-spectrum antibiotics 
(18) 


or 
or 


or 
or 


4.08 1 
8.8 1 


6.6 


5.5 0.5 





~ Total treated (113) 


or 


7 0.87 


.07 





ably lower figures than the clinic 
There was also a proportion- 
ate difference in the complication rate 


group. 
between the treated and untreated 
hospital patients when compared with 
the clinic group data. Statistical 
analysis proved these variances to be 
therefore these figures 
were not combined with the well- 
controlled elinie group. In seeking 
an explanation for this deviation in 
comparable patients three factors be- 


significant ; 


came evident: 


(1) Poorer control of the rotation 
of therapy. 

(2) The necessary omission of a 
two-week follow-up for late compli- 
cations. 

(3) Potentially better general care 
in the hospital. 


tions; consequently this group of 150 
patients was managed as a control 
group until complications developed 
and then specific therapy was insti- 
tuted. A comparison by statistical 
analysis of this group, previously re- 
ported,?* and the elinie group did not 
show any significant difference; there- 
fore the private group is included here 
as additional controls. Combining the 
private and clinic group figures there 
was a total of 218 controls with a com- 
plication rate of 12.8 per cent, and 
149 treated patients with the previ- 
ously stated 14.7 per cent complica- 
tions. The recovery time was 5.2 days 
without complications and 10.2 days 
with complications in the control 
group and 7.6 days without complica- 
tions and 12.2 days with complications 
in the treated groups. The time of on- 
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set of complications in the 218 con- 
trols was 5.5 days after the beginning 
of the illness, while in the treated 
groups the manifestation of a compli- 
eation was evident in 4.2 days. The 
early appearance of complications in 
the treated groups might give added 
weight to the previous thought that 
antibioties disturbed the bacterial viral 
balanee in nonbacterial infections. 
The incidence of initial white blood 
counts over 10,000. in the combined 
private and clinic control groups was 
33.3 per cent and 68 per cent in the 
combined controls with complications. 
These additional private controls give 
added significance to initial white 
blood counts above and below 10,000 


TABLE V. DISEASES ERRONEOUSLY DIAGNOSED Upper RESPIRATORY INFECTION 


ROSEOLA | FEVER 





| MEASLES | 
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mycetin. In the Gantrisin group 29 
of the 84 received penicillin in addi- 
tion. 

The types of complications in the 
combined groups were similar to those 
of the controlled clinie group. 

Fevers that were considered upper 
respiratory infections but eventually 
proved to be other diseases are given 
in Table V. Initial temperatures of 
103° F. or higher were comparable in 
all the combined groups. There were 
36, or 51 per cent, in the first or con- 
trol group, 42, or 50 per cent, in 
group 2, 54, or 50.4 per cent, in group 
3, and 40, or 56.3 per cent, in group 4. 

There were a number of coexistent 
and usually unrelated diseases associ- 


~ | PRIMARY 2 ‘4 
| CHICKEN | TUBER- 
Pox | CULOSIS 


RUBELLA | TYPHOID 





Control 9 1 
Gantrisin and peni- 2 
cillin 
Penicillin 
Broad-spectrum anti- 
bioties 


1 l 
l 


l 





Total 18 1 


8 2 1 1 





Thirty-two, or 6 per cent, of all cases initially diagnosed upper respiratory infection. 


in relation to complications as shown 
in Table II and discussed under the 
clinie group. 


COMBINED DATA ON ALL GROUPS 


Combining the clinic, hospital and 
private groups there was a total of 
529 children with 295 males and 234 


females. This combined group is com- 
posed of 267 controls; 84 received 
Gantrisin and penicillin, 107 received 
penicillin (oral and intramuscular), 
and 71 were given one or a combina- 
tion of broad-spectrum antibiotics 
which was chiefly Aureomycin. Only 
10 received one or a combination of 
Terramyein, streptomycin, or Chloro- 


ated about equally in all groups. 
However, fairly closely related mani- 
festations with high fevers in children 
were febrile convulsions. This oc- 
curred five times in the control group, 
five times in the Gantrisin-penicillin 
group, fourteen times in the penicillin- 
treated group, and three times in the 
group receiving broad-spectrum anti- 
bioties. 

All children coming to The Chil- 
dren’s Memorial Hospital with their 
initial convulsion are admitted for ob- 
servation. The high incidence of peni- 
ecillin therapy in this group probably 
reflects the zealous desire by the house 
staff to cover all eventualities with a 
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readily injectable medication. Fortu- 


nately most of these patients had 


spinal punctures prior to medication 


and none of the twenty-seven children 
had any central nervous system dis- 
ease. 

An incidental observation of 
siderable interest and strongly sig- 
nificant statistically was the wide vari- 
ation in hemoglobin values between 
clinie and private patients. Only 23 
per cent of the clinie patients’ hemo- 
elobins were over 12 grams, whereas 


con- 


90 per cent of private patients had a 
12 


complication 


value of grams or better, yet the 
and recovery rates were 
similar. 

Neither staphylocoecie enteritis nor 
moniliasis developed in any of the chil- 
dren receiving prolonged antibiotic 
therapy. 

DISCUSSION 

This report is an evaluation of vari- 
ous and un- 
complicated respiratory infections in 
529 children from all economic levels. 
In the strictly controlled clinie group 
the same complication incidence of 
14.7 per cent oceurred in the controls 
and the that anti- 
biotic or chemotherapeutic agents. 
The complications developed sooner in 
the Gantrisin- and antibiotie-treated 
groups and could be predominantly 
classified as viral. Further substanti- 
ation of this observation is the higher 
percentage of initial white blood 
counts below 10,000 in this group. It 
is possible that the potent medications 
disturbed the bacterial viral balance 
and eradicated potential bacterial com- 
plieations but enhanced the possibility 
infections, 


managements of fevers 


groups received 


of earlier and more viral 
thus equalizing the complication rate. 


This contention also would in part ex- 
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plain the shorter recovery time in the 
eontrol group. In view of the fac’ 
that this clinie group of 217 patients 
was closely controlled, these figures 
have been used as a base line agains 
which to compare the less adequatel) 
controlled hospital group. The hos 
pital patients had an over-all lowe 
complication rate, most likely ex 
plained by the lack of a two-weel 
follow-up plus hospital care. In com 
paring the hospital records of thes: 
patients as to fever, toxicity, whit 
blood count, ete., the illnesses al! 
seemed comparable. 

The group of private patients were 
used as additional controls and are a 
comparable representative group since 
they were consecutively selected if 
they met the criteria of the study. 
The complication rate was 12 per cent, 
the recovery time without complica- 
tion 4.7 days, and with complications 
12.8 days. These figures closely paral- 
lel the control clinie group and were 
statistically comparable. 

The increased incidence of complica- 
tions in the control children with 
initial high white blood counts is sig- 
nificant. If this finding is in associa- 
tion with a pathogen in the nose and 
throat cultures, especially a hemolytic 
streptococcus, there is possibly a 
greater potentiality of complications. 
Hemolytic streptococcus, hemolytic 
staphylococcus, H. influenzae, and 
Streptococcus viridans were considered 
pathogens in this study and occurred 
167 times in 321 cultures of clinie and 
private patients for an incidence of 
52 per cent. Hemolytic streptococcus 
accounted for 73 of the 167 pathogenic 
cultures, or 22.7 per cent occurrence 
of hemolytic streptococcus in this class 
of patient. Of the control patients in 
the elinie and private groups that de- 
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veloped complications and had an 
nitial white blood cell count over 
10,000, the pathogen occurrence rate 
vas 75 per cent, of which 58 per cent 
vas hemolytie streptococcus. Only 
wo of twenty-five treated patients 
vho developed complications had an 
nitial white blood cell count over 
10,000, and a pathogenic nose and 
hroat culture. Neither of these cul- 
ures contained hemolytie  strepto- 
oceus. This 8 per cent incidence of 
vathogens in the initial cultures of the 
reated patients with complications 
urnishes basis for the contention that 
ntibioties may increase complications 
n a certain group of patients. The 
iedication apparently eliminated the 
vathogenie bacteria which were found 
nm the initial cultures. These patho- 
zens were potential causes of compli- 
cations. However, the complication 
rate was the same in the treated and 
untreated groups. 

During this investigation consider- 
able data have been compiled relative 
to sensitivity tests on various bacteria 
uneovered in nose and throat cultures. 
Further analysis on the types of or- 
ganisms before and after treatment 
with and without complications is 
being earried out. Nose and throat 
cultures and sensitivity tests are not 
always readily available, consequently 
the decision as to what treatment to 
use in these uncomplicated upper re- 
spiratory infections and fevers is based 
on a good physical examination, clini- 
eal judgment, and a white blood count 
if possible. 

CONCLUSIONS 


From the foregoing figures it is 
hard to condone the universal immedi- 
ate use of antibiotics and chemothera- 
peutie agents in children with fevers 
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and negative physical findings. It 
ean be concluded, however, that: 

1. In the winter months a child un- 
der 4 years of age with a white blood 
count over 10,000 and a hemolytic 
streptococcus throat culture will be 
the most likely candidate to develop a 
complication. 

2. The complication rate in children 
fitting the criteria of this study will 
be about 15 per cent with or without 
antibiotic therapy, and an additional 
6 per cent will eventually manifest 
other disease such as roseola, measles, 
or searlet fever. 

3. Specifie treatment of complica- 
tions at their inception rather than at 
the beginning of the fever appears to 
be the most efficacious management 
when one is unable to obtain the white 
blood count. 

4. Chemotherapeutic and antibiotic 
agents lower the complication rate in 
patients with an initial white blood 
eount over 10,000 but apparently in- 
erease the complication rate in chil- 
dren with white blood counts below 
10,000. 


5. When adequate physical exami- 
nation is negative and the white blood 
is below 10,000, therapy 
should be limited to aspirin and sup- 
portive treatment. 


eell count 
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TOXICITY DUE TO THE USE OF TYZINE HYDROCHLORIDE 


Watton K. Brarnerp, M.D., AND Ricuarp W. OLMsTED, M.D. 
PHILADELPHIA, PA. 


YZINE hydrochloride* is a pressor 
Ea designated as 2-(1,2,3,4-tet- 
‘ahydro-1l-naphthyl) imidazoline hy- 
lrochloride, recently released for use 
is a nasal decongestant and vasocon- 
strietor. In a 0.1 per cent solution, 
t possesses potent vasoconstrictive 
ction when applied topically to the 
nasal mucous membrane. 

A great many synthetic compounds 
are now available that are classed as 
sympathomimetic agents, a term used 
to indicate that their effects imitate 
those of impulses conveyed by adren- 
ergie postganglionic fibers of the sym- 
pathetic nervous system. Chemically, 
most of these agents are composed of 
an aromatic nucleus and a side radical 
containing an ‘‘NH’’ or ‘‘NH,’’ group 

thus the term ‘‘pressor amines’’).' 
The chemical formula of .Tyzine is 
C,,H,;N.Cl and its structural formula 
is the following: 

_N—CH, 

4 

A\/. 
NH—CH, 


HCL 


a 
Its chemical structure closely resem- 
bles that of Privine hydrochloride: 


From the Department of Pediatrics of 
Temple University School of Medicine and 
St. Christopher's Hospital for Children. 

*Chas. Pfizer and Company, Inc., Brooklyn. 
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N—CH, 

VA | 
H,C—C 
Peg 

AN ZN NH 


a HCL 


| | 
WAN 


It is also chemically similar to other 


CH, 


nasal decongestants such as phenyl- 
ethyl amine, Neo-Synephrine hydro- 
chloride, isopropylarterenol hydro- 
chloride, and Ephedrine hydrochloride. 

The systemie actions of the sympa- 
thetic compounds in general simulate 
those resulting from stimulation of 
adrenergic nerves. In addition, sev- 
eral of these compounds produce pro- 
found effects on the central nervous 
system. The adrenergic actions con- 
sist mainly of a vasopressor action re- 
sulting in elevation of blood pressure, 
in acceleration of the heart rate, in 
vasoconstriction in some areas and 
vasodilatation in others, and in dila- 
tation of the bronchial arteries. They 
also inelude relaxation and in some 
eases contraction of smooth muscles, 
in stimulation of the central nervous 
system, and metabolic effects such as 
glyecogenolysis. 

When administered as topical so- 
lutions in dilutions commonly in use, 
such as 0.25 to 1.0 per cent Neo- 
Synephrine hydrochloride or 0.05 to 
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0.1 per cent Privine hydrochloride, the 
systemic effects are generally either 
not observed or are mild. The more 
common toxie effects resulting from 
topical application include palpitation, 
increase in blood pressure, headache, 
nervousness, tremors, and insomnia. 

Despite the fact that systemic symp- 
toms associated with the use of sym- 
pathomimetie compounds as nasal de- 
congestants are usually mild, several 
reports have appeared in the pediatric 
literature in the last deeade deseribing 
somnolence and drowsiness as disturb- 
The fail- 


ure to be aware that such symptoms 


ing toxie effects of their use. 


may be untoward reactions to sym- 
pathomimetie drugs is a common one. 

Bonzanigo,’ in studying the effect of 
ephedrine in children of 3 to 14 years 
of age with oral doses large enough 
to cause hypertension, found that in 


the majority of instances ephedrine 


produced drowsiness and sleep about 
one-half to and 
after administration. 
ments, he found that doses of ephed- 
rine as small as 12.5 mg. caused somno- 


one-half hours 


In his experi- 


one 


lence. 

Waring’? in 1945 reported three 
eases of sedation occurring in children 
following the use of Privine hydro- 
first marked 
drowsiness appeared after the adminis- 
tration of 5 drops of a 0.1 per cent 
solution in each nostril. In his second 
ease, drowsiness appeared after the 


chloride. In his case, 


administration of only 2 drops of a 
0.05 per cent solution in each nostril. 
His third ease was that of a marked 
drowsiness in a 3-year-old boy follow- 
ing the ingestion of probably 7 to 8 
e.c. of a 0.05 per cent solution of 
Privine hydrochloride. 
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Greenblatt* in 1947 reported a eas 
of a 2-month-old infant who exhibited 
profound collapse after the adminis 
tration of 3 drops of a 0.05 per cen 
solution of Privine hydrochloride in 
tranasally. A 114-month-old siblin 
exhibited a similar response to the ad 
ministration of 3 drops of the 0.0 
per cent solution intranasally. He sug 
gested that the reactions described ha: 
the characteristics of a true hype 
sensitivity in so far as they oceurre: 
following the recommended dose of thi 
drug. 

Hainsworth in 1948 reported a cas 
of a 22-month-old boy who swallowed 
an estimated 3 to 4 ¢.c. of a 0.1 per 
cent solution of Privine hydrochloride 
Fifteen minutes after ingestion, symp- 
toms of profound collapse appeared, 
manifested by bradycardia, pallor, 
irregular respirations, unconsciousness, 
and bradypnea. 

House and Carey® reported a case 
of a 5-year-old girl who responded 
with drowsiness to the administration 
of 2 drops of 0.05 per cent Privine 
intranasally. On the following day, 
when 1 drop of the solution was ad- 
ministered in the child 
became semicomatose and remained so 
for twenty-four to thirty-six hours. 


each nostril, 


Since the introduction of Tyzine in 
1954, three infants manifesting pro- 
found drowsiness and lethargy follow- 
ing the use of Tyzine nose drops have 
been seen in the emergency room of 
St. Christopher’s Hospital for Chil- 
dren. These cases, to be deseribed in 
detail below, would seem to satisfy 
criteria for drug intoxication, in that 
there was prompt recovery following 
the discontinuation of the medication, 
and that no sequelae were noted. In 
addition to our eases, Greenstein’ re- 
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vorted, although not in detail, the 
ppearance of soporifie effects follow- 
ng the use of Tyzine nose drops in 
ix children, one of whom slept for 
yurteen hours after one instillation of 
he drops. He also reported a case 
een by a colleague which manifested 
.arked respiratory embarrassment 
nd sedation following the use of 
Friedman® has 
lso reported profound collapse oceur- 


{yzine nose drops. 


ing in his own 22-month-old child 
ollowing the use of a nasal spray of 
He also stated 


1.1 per cent Tyzine. 
hat two similar eases had oceurred in 
the 
(yzine, although these cases are not 


is locality following use of 


eported in detail. Parish’ and Men- 
rer,’® investigating the use of Tyzine, 
eported no adverse systemic effects in 
idults and children. 

As stated by the manufacturers, the 
recommended dosage should not ex- 
ceed 1 drop in infants or 2 drops in 
children 2 to 5 years of age in each 
The administration should 
not be repeated unless necessary, and 
often than every four 
manufacturers caution 
greater or 


nostril. 


more 
The 
the use of 
frequent than 
mended, and state that, as with certain 
other topical vasoconstrictors, exces- 
sive dosage in infants and young chil- 
dren may, on rare occasions, cause 
severe drowsiness. 


never 
hours. 
against doses 


more those recom- 


In addition to the ease reports to 
follow, nineteen infants on the wards 
of the hospital were given Tyzine as a 
nasal solution in varying doses and 
the effects noted. Five rabbits were 
also given the medication and their 
reactions were compared with a simi- 
lar number of controls. 


TYZINE HYDROCHLORIDE 


CASE REPORTS 


Case 1.—T. D., a 10-week-old white 
infant, the daughter of a medical 
student, was in good health until 
twelve days prior to admission, when 
she developed a mucoid nasal dis- 
charge. One week prior to admission 
she developed a cough and was treated 
with tetracycline. There was transient 
improvement, but three days prior 
to admission the nasal discharge and 
cough became more marked. She vom- 
ited several times and on the day prior 
to admission Tyzine drops were pre- 
scribed, 2 drops in each nostril every 
four hours. Such administrations were 
made at 8:00 p.m., and at 6:00 and 
10:00 a.m. on the day of admission. 
Shortly after the last administration, 
she refused all fluids and became quite 
listless. She tended to awaken scream- 
ing at intervals of approximately fif- 
teen minutes. After each such episode 
she would fall asleep within a few 
minutes. Respirations became quite 
slow, at times ceasing entirely for 
several seconds, but the infant re- 
sponded to mechanical stimulation. 

At 4:00 p.m. she was seen by the 
family pediatrician who deseribed a 
critically ill, listless baby who eried 
only on painful stimulation. Respi- 
rations were shallow, and auscultation 
of the lungs revealed bilateral rhonchi. 
The pupils were constricted but re- 
sponded to light. Although she was 
afebrile, the initial impression was 
that she might have either pneumonia 
or meningitis. She was brought to St. 
Christopher’s Hospital for Children 
by ambulance with continuous admin- 
istration of oxygen by mask. 

Physical examination on admission 
at 6:00 p.m. revealed an active infant, 
erying loudly and sucking eagerly. 
The temperature was 98° F. rectally, 
pulse 144 per minute, and respirations 
48 per minute. The color and texture 
of the skin were good except for slight 
duskiness of the lower extremities 
during episodes of erying. Her pupils 
were regular, equal, and reacted to 
light. The right tympanic membrane 
and pharynx were injected. Auscul- 
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tation of the lungs revealed only inter- 
mittent rhonchi bilaterally. The liver 
was palpable 2 em. below the right 
eostal margin. The Moro reflex was 
symmetrical, and the tonic neck reflex 
was absent. No signs of meningeal 
irritation were elicited. The clinical 
impression was right otitis media, mild 
nasopharyngitis, and possible central 
nervous system depression due to drug 
intoxication. 

The hemoglobin level was 9.4 grams 
per cent, and the white blood cell 
count was 9,950 per cubie millimeter, 
with 39 per cent neutrophils. A uri- 
nalysis was normal. A blood culture 
was sterile. A stool culture yielded 
Proteus vulgaris, and a nasopharyn- 
geal culture grew out Streptococcus 
viridans, Neisseria catarrhalis, and 
diphtheroids. 

The infant was given 150,000 units 
of procaine penicillin and 100 mg. of 
streptomycin, intramuscularly, every 
twelve hours. She was placed in a 
Croupette with oxygen at 6 to 7 liters 
per minute, and vital signs were 
checked every two hours for the next 
twenty-four hours. The pulse rate 
varied from 136 to 156 per minute and 
the respirations from 32 to 40 per 


minute. By the following morning, 
the Croupette and oxygen therapy 
were discontinued; formula feedings 


were started and taken without diffi- 
eulty. A roentgenogram of the chest 
revealed no abnormality. She was dis- 
charged on the third hospital day. 
Except for nasal obstruction which 
persisted for a few days thereafter, 
she has remained well. 


Case 2.—L. E., a 6-week-old white 
male infant, developed a cold with 
nasal obstruction, sneezing, and ecough- 
ing two weeks prior to admission, with 
frequent regurgitation of feedings. 
Proeaine penicillin and a cough medi- 
cine were prescribed, and there was 
some lessening of the cough; but the 
sneezing and regurgitation persisted. 

One day prior to admission, Tyzine 
nose drops were prescribed, 3 drops in 
each nostril every three hours. After 
a total of approximately 10 drops in 
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each nostril had been administered, the 











mother had difficulty arousing him 
He took only 4 ounces of formula dur- 
ing the entire day and voided only 
three to four times (whereas he had 
usually voided every one to two hours 

When awakened for feedings, his eyes 
were noted to be ‘‘rolled back.’’ Hi 
would ‘‘shiver and shake’’ for severa 
seconds, seem to have difficulty iu 
breathing, and then fall asleep again 

Physical examination disclosed 
well-nourished, somewhat sleepy infan 
in good general health. The tempera 
ture was 97.6° F. rectally, respirations 
30 per minute (erying), and puls: 
160 per minute. There was seborrhes 
of the scalp and miliaria of the face. 
The Moro and deep tendon reflexes 
were active and symmetrical. 

The hemoglobin was 14 grams per 
cent and the white cell count 16,650 
per cubie millimeter, with 92 per cent 
lymphoeytes. A urinalysis was nor- 
mal, 

The infant’s drowsiness disappeared 
within four hours. No specifie therapy 
was given. He took his feedings well 
and was discharged after three days. 


Case 3.—L. W., a 2-month-old white 
female infant who developed a cold, 
was seen by the family physician who 
prescribed Benylin expectorant, 20 
drops every four hours, and Tyzine 
nose drops, 3 drops every four hours. 
At 10:00 a.m. the infant was given the 
medication and fifteen to twenty min- 
utes later went to sleep. At 11:30 a.m. 
the mother noted irregular gasping 
respirations. The infant was difficult 
to arouse and when aroused seemed 
easily startled. She refused all feed- 
ings, but the mother was able to ad- 
minister the medication again at 2:00 
and 6:00 p.m. The infant was seen by 
a physician at 8:00 p.m., who suspected 
meningitis and administered intra- 
museular penicillin. The infant was 
referred to St. Christopher’s Hospital 
for Children for further evaluation at 
9:30 P.M. 

Physical examination revealed a 
lethargie afebrile infant with irregular 
gasping respirations, who was aroused 
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only with difficulty. The anterior 
fontanel was soft, and there was no 
nuchal rigidity or other signs of men- 
ngeal irritation. Except for a sebor- 
rheie dermatitis of the face and scalp, 
there were no other pertinent physical 
indings. Tyzine intoxication was sus- 
rected, and because of a shortage of 
reds, the infant was transferred to an- 
other hospital. 


On the next morning the infant ap- 
reared to be perfectly normal. <A 
lemogram, urinalysis, and roentgeno- 
vram of the chest were all normal, and 
he infant was discharged on the sec- 
md day of hospitalization. 


EXPERIMENTAL PROCEDURES AND 
RESULTS 

A total of nineteen infants was 
given Tyzine 0.1 per cent nasal solu- 
tion in doses of 1 to 4 drops every four 
hours in each nostril for a period of 
one to four days. Two of the infants 
were given two courses of the medica- 
tion, and two were given three courses. 
The infants were observed carefully 
at the time of administration of the 
drops for signs of drowsiness, tremu- 
lousness, change in color or respira- 
tions, feeding behavior, vomiting, and 
signs of nasal irritation. 

Six infants were given 1 drop in 
each nostril every four hours. Of this 
group, one infant, 6 weeks of age, be- 
eame markedly drowsy, and was dif- 
fieult to arouse within four hours after 
the first administration of the drops. 
She remained extremely drowsy, and 
respirations decreased from 36 to 20 
per minute while the medication was 
continued. The medication was discon- 
tinued after twenty-eight hours, and 
shortly thereafter the infant became 
more alert and active. One infant 10 
months of age exhibited drowsiness 
and truneal ataxia which disappeared 
despite continued administration of 
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the drops. Four of the infants in this 
group exhibited no significant drowsi- 
ness after the medication had been 
given for at least forty-eight hours. 

Six infants were given a course of 
2 drops in each nostril every four 
hours for two to three days. Of this 
group, one child 6 weeks of age be- 
came moderately drowsy twenty hours 
after administration of the drops and 
remained so for approximately eight 
hours. Her drowsiness disappeared 
despite continued administration of 
the drops. One 11l-month-old infant 
showed moderate drowsiness persisting 
for approximately thirty-six hours. 
Four other infants exhibited no sig- 
nificant drowsiness. 


Eight infants were given 3 drops of 
Tyzine in each nostril every four hours 
for a minimum of forty-eight hours. 
In this group there was one infant 


who was given three test periods of 
the medication, and one who was given 
two. The first of these infants ex- 
hibited moderate drowsiness during 
two courses which cleared despite con- 
tinued administration of the drops. 
She exhibited no drowsiness during 
the third test period. The second in- 
fant manifested marked drowsiness at 
twenty-eight hours, necessitating tem- 
porary cessation of the medication, but 
was subsequently given four doses of 
the drops without reappearance of the 
drowsiness. During the second test 
period, this infant showed moderate 
drowsiness eight hours after the medi- 
eation was started. This drowsiness 
remained for approximately twenty- 
four hours, but subsequently disap- 
peared despite continuation of the 
drops. One 514-week-old infant be- 
came markedly drowsy twenty hours 
after the medication was started. This 
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persisted for eight to ten hours, but 
again disappeared despite continued 
medication. Four other infants showed 
no significant drowsiness. 

Five infants were tested with intra- 
4 drops of 
One infant 


nasal administration of 
Tyzine every four hours. 
of age exhibited marked 
drowsiness and lethargy which ap- 
peared twenty-four hours after the 


start of medication and continued for 


2 months 


twenty-four hours, necessitating cessa- 
tion of the test. The four other in- 
fants in this group exhibited no sig- 
during the test 


nificant drowsiness 


period which ranged from two and 


one-half to four days. 


TABLE I. REACTIONS TO 


AMOUNT 
EACH NOSTRIL MARKED 
drop S. M. G. 
. 4h. 6 wk.) f 


MODERATE 
H. (10 mo.)* 


D. 8. 
M. M. 


(11 mo.) 
(6 wk.) 


2 drops 
. 4h, 


M. G. 
5 wk.) 
[7m * 
5 wk.) 
J. R. 


2 mo.) 


DEGREE OF DROWSINESS 


OF PEDIATRICS 


Whether this indicates a tolerance phe- 
nomenon or not cannot be decided on 
the basis of the present evidence. 

As noted in Table I, six out of seven 
infants under the age of 6 months 
showed marked or moderate drowsi- 
ness. Only two of six infants in the 
age group from 6 to 12 months showed 
in both eases was oi 
None of the infants 
age showed evidence 


drowsiness, which 
moderate degree. 
over 12 months of 
of toxicity. 

In addition to the infants studied, 
five rabbits were given Tyzine 0.1 per 
cent intranasally in doses of 1 to 5 
drops in each nostril three times daily 
They 


. 


for periods of five days each. 
TYZINE ADMINISTRATION 


= NONE 
(13 mo.) 


MINIMAL — 
D. W. (8% mo.) 
E. M. (9 mo.) 
H. (20 mo.) 
W. S. (13 mo.) 


> We 


(8 mo.) 
(20 mo.)* 
(10 mo.)* 
(5 mo.) 

(4 mo.) 


(3% mo.)* 


(15 mo.) 
(18 mo.) 
(15 mo.) 
(10 mo.)* 


R. K. 
C. P. 
G. H. 


*Infants included in more than cne test period. 


tMedication discontinued after twenty-eight 
for a minimum of forty-eight hours 


Thus in twenty-five test periods of 
Tyzine administration to 
nineteen infants in doses of 1 to 4 
drops every four hours, marked drow- 
siness was noted in four instances. In 
six instances, moderate drowsiness was 
noted, and fifteen infants exhibited no 
significant drowsiness. It is of inter- 
est that some infants exhibited tran- 
sient drowsiness during the test period 
but again beeame alert despite the 
continued administration of the drops. 


intranasal 


hours. All other infants received medication 


were compared with five control rab- 
bits receiving no medication. None of 
the rabbits so tested exhibited 
other 


any sig- 
changes 
the test 


nificant drowsiness or 
suggestive of toxicity during 
period, 
DISCUSSION 
Our experience with the use of a 
pressor amine, Tyzine, administered to 
infants intranasally, re-emphasizes the 


important fact that certain infants 
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may exhibit alarming and unexpected 
toxic reactions even though the ad- 
ninistered dose may produce little or 
one of the expected sympathomimetic 
reactions. Drowsiness and lethargy of 
i severe degree have now been demon- 
‘trated to oceur with the use of this 
yressor amine, as had been previously 
\oted with the intranasal administra- 
ion of Privine and the oral adminis- 
The cases of 
’rivine intoxication reported by War- 
Greenblatt,* House and Carey,*® 
nd the ease of Tyzine intoxication re- 
orted by Friedman,® seem to have the 
haracteristics of hypersensitivity re- 
ctions in that the effeets were pro- 
lueed by a dose of the drug which 
produces minimal or no 
In our reported cases toxic 
symptoms were exhibited after some- 
what larger than recommended doses 
were given, and therefore may repre- 
sent an overdosage phenomenon, rather 
than true hypersensitivity. In addi- 
tion, we were able to produce experi- 
mentally, by use of somewhat larger 
than recommended doses, graded de- 
grees of drowsiness. This has been 
commented upon by others’ and may 
also represent the effects of overdosage 
instead of hypersensitivity. However, 
two of the infants in our experimental 
study exhibited drowsiness after the 
administration of recommended doses 
of Tyzine. This conceivably could 
represent a hypersensitivity phenome- 
non. Our observations seem to indicate 
that the age and/or the size of the 
infant is an important factor in de- 
termining whether or not drowsiness 
may oecur with a given amount of the 
medication. The majority of in- 
fants who exhibited drowsiness of a 
severe degree were under the age of 


ration of ephedrine. 


ng? 


=> 


rdinarily 
symptoms. 
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All of our older infants 
frequently 


6 months. 
exhibited 
and of a lesser degree on a similar 
Our patients were 


drowsiness less 
dosage schedule. 
under 3 months of age. 

Although, to our knowledge, there 
are no reported cases of accidental 
ingestion of Tyzine, the possibility that 
this may occur should be borne in 
mind and considered as a_ possible 
cause of severe and otherwise unex- 
plained drowsiness. 

It is our impression that the dosage 
of Tyzine recommended by the manu- 
facturer® (1 drop in infants, 2 drops 
in children 2 to 5 years of age in each 
nostril, not more often than every four 
hours) is probably a safe dose except 
in those cases which may exhibit a 
severe hypersensitivity phenomenon. 
In the conduct of our experiments, 
however, we were impressed with the 
difficulty of administering an exact 
number of drops owing to the extreme- 
ly high surface tension of the solu- 
tion.* It would thus not be difficult 
for a parent to unknowingly adminis- 
ter an excessive amount of the drug. 
It has also been pointed out by Fried- 
man* that the use of Tyzine as a nasal 
spray deliver excessive 
amounts to the nasal mucosa. Fabri- 
eant'® has also emphasized that the 
absorption of medication from the 
nasal mucosa may be much greater in 


may easily 


the presence of inflamed membranes, 
and thereby constitute another souree 


of overdosage. 


*Since the preparation of this manuscript, 
the manufacturers have released Tyzine in- 
tranasal solution in the concentration of 0.05 
per cent. The recommended dose of the 0.05 
per cent solution is 1 to 2 drops in each 
nostril for infants and 2 to 3 drops for young 
children, instilled not more often than every 
four to six hours. They state that the use 
of the stronger solution (0.1 per cent) is con- 
traindicated in infants and children under 6 
years of age. In addition, a dropper marked 
to indicate the exact number of drops has 
been provided. 
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Increasing emphasis is being given 
to the problem of accidental poisoning 
in childhood. As stated in the publica- 
tion Accidental Poisoning in Children, 
sponsored by the American Academy 
of Pediatries, ‘‘Recent advances in 
organic and inorganic chemistry, in 
manufacturing processes, advertising, 
marketing and distribution, have put 
a huge variety of synthetic and natural 
substances of potentially toxie char- 
acter in almost every household.’’ It 
would thus seem imperative that a 


marketed and accepted medication 


such as Tyzine, which may _ exhibit 
toxie reactions, be used with extreme 
eaution by the prescribing physician. 


SUMMARY 

1. Three cases manifesting extreme 
drowsiness as a toxie effect of Tyzine 
hydrochloride, a new nasal deconges- 
tant, are presented. 

2. Results of the administration of 
this preparation to nineteen infants 
Twenty-five experimen- 
medieation 


are recorded. 
tal courses of the were 
given, and in four cases marked drow- 
siness was noted. 

3. The recommendation is made that 
the use of Tyzine, and similar pressor 
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amines, which have been shown to 
cause marked toxicity on occasions, be 
attended with caution. 
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HYALINE MEMBRANE DISEASE OF LUNGS 
FURTHER OBSERVATIONS 


MatrHew J. G. Lyncu, M.B.B.Cu. (N.U.I.), M.R.C.P.Lonp., F.C.A.P. 
SupBury, ONTARIO 


Wits TECHNICAL ASSISTANCE OF L. D. Metvor, F.I.M.L.T., S.T. 


ECENTLY,*? evidenee has been 

adduced which strongly suggested 
that the membranes of this disease 
represented a dried and concentrated 
secretion of the respiratory bronchioles 
and alveolar ducts. This evidence also 
pointed to the participation of the 
Warburg-Keilin (WKS) system of 
enzymes, though it was made clear 
that we could not be certain that this 
was so or even that it was the only 
system or substanece-complex respon- 
sible for the reactions (Lepehne-Pick- 
worth and Nadi). Indeed, despite 
the fact that certain members of the 
WKS system are known to possess 
high iron contents,*® it seemed doubt- 
ful if the protein metalloporphyrins 
of this system could likely account 
for all aspects of the Lepehne-Pick- 
worth and Nadi reactions—either as 
regards intensity or persistence after 
fixation and inhibitors; nor did the 
presence of the WKS appear to ex- 
plain the many puzzling facts of the 
natural disease. For these reasons 
attempts were made to elucidate the 
nature(s) of the reacting substance(s). 


MATERIALS, METHODS, AND RESULTS 


In so far as the Nadi reaction may 
be deemed specific, further evidence 
for the presence of substances resem- 
bling the WKS system was obtained 


From the Department of Pathology, The 
General Hospital. 


by the use of the reaction in fresh 
tissues from experimental animals, 
viz., newborn kittens, rats, frogs 
(Rana pipiens), and in_ goldfish 
(Carassius auratus). Hyaline mem- 
brane disease was produced with great 
difficulty and sporadic success in frogs 
by exposure to high concentrations of 
oxygen in a dry atmosphere. In gold- 
fish, a gill disease analogous to mam- 
malian hyaline membrane disease was 
easily produced by addition of hydro- 
gen peroxide to their lakewater 
medium (150 ml. of 10. vol.* H,O, in 
10 ml. amounts at one-half-hour in- 
tervals to a jar containing 1,600 ml. 
of water and two goldfish). Subse- 
quently, other goldfish survived with- 
out any apparent ill effects in the 
same water after two days of sun- 
shine had destroyed most of the 
peroxide. The test fish died after ten 
hours, with their gills in a swollen 
and engorged condition, easily studied 
as the fish came to the surface in a 
helpless, unbalanced state on their 
sides. It was found that goldfish died 
in as little as half an hour when 25 
ml. of 100 vol. H.O. was added to the 
water. 

Dehydrogenases.—These were dem- 


onstrated in the alveolar walls, alveo- 
lar duet, and respiratory bronchiolar 


*Sometimes incorrectly described as 10 vol. 
per cent 2. 
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Fig. 1 Frozen section of kitten’s lung incubated for two hours in triphenyltetrazolium and 
substrate. Note intense formazan deposits in respiratory bronchiolar mucosa and lesser de- 
posits in alveolar walls (x<300; reduced 4%; no counterstain.) 


Frozen section of normal goldfish gill stained by Nadi technique:unfixed:fresh. Note 
secondary or absorption staining of lipid vacuoles. (X300; reduced \.) 





LYNCH: 


epithelia, but not in hyaline mem- 
brane, in human being, kitten, rat, 
ind frog lungs, and in fish gills by 
neubation of slices of fresh tissue 
within hour of death in the 
‘ase of human lung) with (a) tri- 
yhhenyltetrazolium chloride; (b) po- 
tellurite—each in buffered 
substrates of lactate and succinate as 
ndicated by Intense de- 
red and black 


one 


tassium 


tomori.* 


posits of formazan 
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Copper and Iron.—Frozen sections 
of Formalin-fixed material were used 
throughout. 
inoxime, paradimethylaminobenzyli- 
dene-rhodanine, rubeanie acid, salicyl- 
aldoxime, and sodium diethyl-dithio- 
carbamate were used, with only equi- 
voeal findings. For iron,’ alpha-alpha’- 
dipyridyl, acridine hydrochloride, 7- 


For copper,’ alpha-benzo- 


iodo-8-hydroxyquinoline-5-sulfonice 
acid, Prussian blue reaction after hy- 


Fig. 3.—Frozen section of gills of goldfish to whose water medium hydrogen peroxide had 


been added. Nadi stain. 


Space between tentacles is filled by Nadi-positive “exudate.” 


tellurium were seen in the sites men- 
tioned and in a broad subendothelial 
layer of blood 
when frozen sections of incubated ma- 
terial were prepared and examined 
within two to four hours after ineuba- 
the 
Enzyme activity appeared 


pulmonary vessels 


tion of tissue slices had been 
started. 
to be enhanced by the addition of 5 
to 20 micrograms of calcium to the 


substrate mixtures. 


Apparent shortening of gill filaments is due to tangential cutting. 


(<105; reduced 4.) 


drogen peroxide,* diphenylthiocarba- 
(dithizone), and 
tion, followed by specifie tests, were 
used. 
results, with the exception of diphenyl- 
thioecarbazone. Sections stained with 
saturated 
reagent for one to twenty-four hours, 
then dried and exposed to ammonia 


zone microincinera- 


These, again, gave equivocal 


ethanolic solution of this 


vapor for five minutes, showed eryth- 
rocytes in a deep orange color, while 
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bronchial mucosa and hyaline mem- 
brane took on varying shades of 
yellow to deep orange, These results 
suggested the presence of bound fer- 
rous iron at these sites (negative 
Prussian blue and positive dithizone). 


Hemochromogen Spectroscopy.— 
These preparations (which have been 
found to be most satisfactory when 
tissues have been fixed for only one 


Fig. 4. 
thiocarbazone : red blood cells, 
bronchiole at bottom) stain similarly. 


to three days in formol-saline) were 


made by subjecting frozen sections of 
25 to 50 » thickness to treatment by 
20 per cent w/v sodium hydroxide at 


58° C. for ten minutes, after which 
excess hydroxide was poured off, a 
few drops of ammonium sulfide added, 
and a cover glass placed in position. 
Microspectroscopy was performed on 
the ground-glass viewing screen of a 
Leitz Ortholux microscope, using both 


THE JOURNAL OF PEDIATRICS 


a hand slit spectroscope and a Hart- 
ridge reversion spectroscope. No 
bands were visible in clear areas con- 
taining only the hydroxide-sulfid 
mixture between slide and cove: 
glass. By the use of the slit spectro 
scope and the 42x fluorite objectiv« 
(ocular removed), accurate localiza- 
tion of readings was ensured, and the 
greatest care was exercised in exclud- 


Hyaline membrane disease of newborn infant; frozen section stained by diphenyl- 
bronchiolar mucosa and 
(x640; 


hyaline membrane (in lumen of 


reduced 1%.) 

ing erythrocytes from the spectro- 
seopie fields. By this technique, when 
hemochromogen was well developed, 
the erythrocytes were a bright cherry- 
pink color, while hyaline membrane 
and respiratory bronchiolar mucosae 
showed as a rich canary-yellow with 
(often) a pinkish tinge. This tech- 
nique of hemochromogen development 
did not lead to diffusion even when 
sealed preparations had stood forty- 
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eight hours. However, the Takayama 
1ethod® of hemochromogen develop- 
ient appeared to give rise to con- 
iderable diffusion and was not used. 
\ varyingly distinct alpha band at 
585 A (sometimes a marked alpha 
nd faint beta band at 5,275 A) was 
lmost constantly found in the mu- 
osal epithelium of respiratory bron- 
hioles, in a broad subendothelial 


filling the alveoli gave a definite hemo- 
chromogen alpha band. One addi- 
tional control gave anomalous find- 
ings of great interest. This was a 
42-year-old woman dying of rheu- 
matic carditis with mitral stenosis. 
For three hours prior to death she 
had been given oxygen at 6 liters 
per minute. Sections of the lungs 
confirmed the gross appearance of 


Fig. 5.—Frozen section of lung of patient with mitral stenosis; hemochromogen developed. 
Note black iron sulfide in old hyaline membrane and in macrophages. The hyaline membrane 
is assuming a fibrillar structure and is being incorporated into alveolar walls, forming an 


additive” thickening of the latter. (300; 


layer of all medium and large pul- 
monary blood vessels, and in dense 
areas of hyaline membrane. Ten cases 
were used as controls, ranging from 
newborn infants to old people. In 
all eases the alpha band of hemochro- 
mogen was seen in the respiratory 
bronchiolar mucosae and _ subendo- 
thelium of pulmonary blood vessels, 
and in two eases of pulmonary edema 
due to subdural hematomas the fluid 


reduced 4.) 


brown induration but also showed 
marked hyaline membrane formation 
throughout all lobes, together with 
more recent ‘‘edema’’ in the alveoli. 
Hemochromogen preparations of the 
lungs showed no detectable hemo- 
chromogen outside of erythrocytes, 
and most of the hyaline membrane 
showed as uniformly black deposits of 
iron sulfide, indicating that relatively 
free iron was present at these sites. 
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Fig. 6.—Section of lung of patient with mitral stenosis stained by Gomori’s method for iron. 
Hyaline membrane and macrophages are both strongly positive. (300; reduced 4.) 


Fig. 7.—Lung in mitral stenosis. New material is being pressed against wall in one 
alveolus, the wall of which is already thickened and fibrosed probably by organization of 
membrane strata formed at previous dates. (H & E; x300; reduced \.) 
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"his was confirmed by very pretty 
ue staining by Gomori’s staining 
nethod for inorganic iron. Other 
reas of the membrane failed to show 
lack sulfide with the hemochromogen 
echnique, and failed to stain by 
‘omori’s method for iron, and the 
ime negative results by these methods 
vere obtained in the case of all the 
‘edema’’ coagulum. Closer scrutiny 
f multiple sections from all areas of 
he lungs of this patient revealed in- 
eresting findings. It was found that 
ven with routine hematoxylin and 
osin-stained sections those areas of 
he hyaline membrane containing 
elatively free iron could be recog- 
eolor difference. Their 
distinctly brownish in 
and eosin-stained sec- 


ized by a 
olor was 
hematoxylin 


tions as compared with more eosino- 
philie membrane which failed to show 
ree iron on application of sulfide or 


Gomori techniques. In many areas 
old brownish membrane could be seen 
undergoing fibrillar organization and 
being incorporated into the walls of 
the alveoli. Pulmonary hyaline mem- 
branes found in a 2-year-old child 
dying of an interauricular septal de- 
feet and in a 7-month-old child dying 
of staphylococcal pneumonia revealed 
no black iron sulfide on hemochromo- 
gen development, and gave the bands 
of hemochromogen. 

Hemochromogen preparations were 
made from various tissues other than 
lungs. Spectroscopic examination of 
these have revealed hemochromogen 
bands in the convoluted tubules of the 
kidney, ependyma of the brain, in a 
broad subendothelial layer of medium 
and large blood vessels, and especially 
in the syneytial and Langhans cell 
layers of the chorionic villi of the 
placenta. Duplicate frozen sections 
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stained by the Lepehne-Pickworth 
technique revealed a parallel con- 
centration of reacting material at 
these sites, but this appears to be far 
more sensitive than spectroscopic 
examination, though one must remem- 
ber that it probably also demonstrates 
the WKS and catalase-peroxidase 
systems. Surprisingly, and despite 
several attempts, hemochromogen 
bands could not be seen in liver cells. 

The intensity of reacting material 
in the chorionic villi of the placenta 
led to the examination of a number 
of these organs. From this it soon 
became apparent that the placenta is 
an exceedingly common site of forma- 
tion of material which closely re- 
sembles hyaline membranes. There 
the eosinophilic coating, which is so 
often seen covering the chorionic villi 
in routine sections, reacts to the Nadi, 
Lepehne-Pickworth, and hemochromo- 
gen techniques in a manner exactly 
similar to natural pulmonary hyaline 
membrane. The placental variety 
appears to be commoner where as- 
phyxia may be assumed to have been 
the immediate cause of fetal death. 
Though in many cases this material 
appears to be in the nature of an 
accretion on the villi, in as many it 
may be seen to form in and eventu- 
ally replace the Langhans cell layer. 

Experimental Production of Hyaline 
Membrane.—The experimental pro- 
duction of hyaline membrane disease, 
notably by exposure of animals to high 
oxygen tension, has already been well 
established by other workers.**° How- 
ever, there are certain aspects of this 
which merit consideration. By using 
high oxygen concentrations we have 
produced hyaline membrane disease in 
the lungs of guinea pigs and white 
rats, and the membranes so produced 
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react to the Lepehne-Pickworth- and 
Nadi-staining techniques exactly as we 
have found the human variety to do.” ? 
We wish to draw attention to some 
observations which appear to have 
been overlooked in the experimental 
disease. When adult guinea pigs or 
‘rats are placed in a high oxygen ten- 
sion atmosphere complete with food 
and water (in the case of rats), they 
appear quite happy, eat normally, and 
drink perhaps somewhat more than 
normal for the first six to eighteen 
hours, after which their respirations 
become rapid and shallow, they re- 
fuse food, drink sparingly, become 
apathetic, drowsy, and after thirty- 
six to forty-eight hours become eya- 
nosed. These symptoms and signs 
increase after forty-eight hours, when 
no food or drink is taken, respira- 
tions become grunty, extreme apathy 
and weakness develop, and the end 
comes in a quiet cyanotic death, usu- 


ally preceded for some twenty-four 
to thirty-six hours by a shagginess of 
coat and a tendency to looseness of 
Here we would re- 
mark that we have never seen death 
under seventy-two hours, and we have 
never seen any trace of hyaline mem- 


bowel motions. 


branes in the lungs under forty-eight 
hours. During all this time striking 
biochemical changes are taking place 
in the animals. Investigation of this 
aspect of the experimental disease 
was initiated almost three years ago 
in collaboration with Dr. P. W. Davey 
at the Royal Alexandria Hospital in 
Edmonton, Alberta, At that time it 
was confined to determinations of blood 
pH on blood obtained by eardiae pune- 
ture. It was then noted that there was 
a trend toward fall in pH to acidotic 
levels, but this was not possible to 
evaluate statistically or to be cor- 


related with other findings, and the 
investigation was discontinued. Study 
of this aspect has now been resumed 
by us, and will form part of a futur: 
communication. Suffice it to say her: 
that there appears to be a gradual! 
and progressive fall in the pH of th 
blood, and the urine is always posi 
tive for ketones (Rothera’s test) after 
twenty-four hours and before food 
and fluid are refused. There is als 
a coincident fall in the carbon-dioxid: 
combining power of the plasma. 

It has appeared to us also that 
female animals in estrus succumb 
more quickly and easily to the diseas« 
than others, and this would seem to 
be in keeping with the observations 
of Bruns and Shields." However, we 
have had most success in expediting 
the experimental production of hya- 
line membrane disease by repeated 
subeutaneous injection of pilocarpine, 
0.5 to 5.0 mg. in % to 1 ml. of dis- 
tilled water every four to eight hours. 
By this technique we have been able 
to produce marked hyaline membrane 
disease in rats in forty-eight to 
seventy-two hours and have increased 
significantly the number of animals 
developing the disease in atmospheres 
of high oxygen tension. However, 
we have found that rather massive 
pleural transudates are found at 
autopsy when pilocarpine has been 
used. 

Sacrifice of animals at varying 
times gives interesting information 
which we have been unable to find in 
published work. When animals are 
killed between twenty-four and forty- 
eight hours, i.e., when cyanosis and 
dyspnea are established, and when 
one would think that the disease is 
already present in the lungs, one may 
find nothing at all or only small, in- 
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Fig. 8.—Lung of 75 gram female rat killed after fifty-four hours in high oxygen tension. 
Note predominance of “edema’ in subpleural layers. This is where the “edema” fluid is 
lways heaviest and last to organize into membrane. (H & E; X300; reduced \.) Rat 
eceived eight injections of 0.5 mg. pilocarpine. 


. in’ : 


Fig 9.—Lung of litter mate rat killed after seventy-eight hours and eight injections of 1.0 
mg. pilocarpine. Definite membrane has formed in one space. 
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areas of lung with the 
reddish-brown appear- 
eosinophilic 
‘edema”’ in these while the 
vast bulk of the lungs are unremark- 
only patehy 
In some of the 


significant 
typical dark, 
Sections 


ance. show 


areas, 
able or show **edema’”’ 
of thin consistency. 
alveoli of the affected areas one sees 

bubble of gas in the middle of the 
fluid, but 
Between 


no membrane is 
forty-eight and 
after placing in 
high oxygen tension such gas bubbles 


‘*edema”’ 
present. 
eighty-four hours 


are far more numerous and larger, 


> 


*.. 


r 
7 


a 


Fig. 10.—Frozen section of lung 
high oxygen tension: Nadi reaction 
human disease (<300; reduced 4.) 


The 
“ fluid is being com- 
membrane the ex- 
just as Farber 


and the ‘‘edema’’ 


pressed into by 
panding bubbles, 


and Wilson" so beautifully described. 


DISCUSSION 


of the 
let us examine the valid- 


The 


tem. 


Role 
First, 


Cytochrome Sys- 


of guinea 
membrane 
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ity of our assumption that the cyto 
chrome system is present,’ * at leas 
in the bronchiolar mucosa and alveo 
As Stern’ points out, this 
enzyme is present in ever 
aerobically living cell. There**** thei 
funetion is that of transporting elec 
trons from metabolites reduced by 
specific dehydrogenases, the final oxi 
dation being effected at the end o 
the assembly chain by cytochrome oxi 
The Nadi reactioi 
to demonstrat: 
since Ehrlich first 


lar walls, 
system 


dase and oxygen. 


has long been used 


this system ever 


‘oe 


~ 


z 
~ . we 
< 


ap o oe 
4 c 
% 

% 


? 


_ 


‘ 


-_ 


induced by 
the natural 


disease 


that of 


membrane 
like 


hyaline 
stains exactly 


pig: 


demonstrated it in vivo in 1885.* *® 7° 


However, Keilin and Hartree showed 
that cytochrome was not 
alone in being able to oxidize para- 
phenylenediamine, could 
be oxidized by cytochrome B, which 
itself autoxidizable."” '* Though 
the localization of the dye in the tis- 


oxidase 
also 


which 


is 
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ue cells may not be exactly identical 
ith the position of the enzyme sys- 
em in life,** we feel that the agree- 
nent between the Lepehne-Pickworth 
nd Nadi techniques as regard localiza- 
on and especially in the selective con- 
entration near the free borders of 
1e bronchiolar mucosal cells speak 
wr the accuracy of our interpreta- 
In regard to the latter, we 
eel that this local concentration near 
he outer border of these cells is in 
greement with the concept that most 
f this enzyme system is situated in 
he mitochondria.” Finally, the 
emonstration of high concentrations 
of dehydrogenases in the same sites 
s solid evidence for the validity of 
he interpretation since dehydrogenases 
are accurately localized by the methods 
ised* and are almost invariably pres- 
ent in the same sites as the WKS sys- 
tem of enzymes.”® 


ion, 


Here it is timely to speculate on the 
possible role(s) of the WKS-dehydro- 


systems in the sites noted. 
lirst, they probably are intimately 
concerned with the metabolism of the 
cells themselves. However, one might 
ask why there appears to be so much 
enzyme at these sites since the figures 
given by Stotz?° do not show the lung 
as being particularly rich in the WKS 
system. This system has been shown 
by Friedenwald and Stiehler*' to play 
an active part in secretion by the 
ciliary body, and by Stiehler and 
I'lexner** a similar role was demon- 
strated for it in the secretion of the 
cerebrospinal fluid. We may ask 
what secretion it helps form in the 
cells of the respiratory bronchioles. 
We ourselves have shown that these 
cells do not secrete mucus." ? Likely, 
the water lost in respiration is not 
just passively evaporated but is an 


venase 
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active secretion. Is something else 
also secreted by these cells? 
Hemochromogen Spectroscopy.— 
This was performed for a number of 
reasons: (1) the absorption spectra 
of hemochromogens are the most in- 
tense of all heme derivatives and 
therefore were more likely to be of 
value in our investigation; (2) we 
could not be sure that the Lepehne- 
Pickworth and Nadi methods were 
narrow enough in their specificity. 
Certainly, the benzidine reaction could 
demonstrate by its sensitive catalytic 
nature any member of the WKS sys- 
tem as well as catalase, peroxidase, 
hemoglobin, and possibly carbonic 
anhydrase. In the present state of 
knowledge it appears that no one 
ean state whether the Nadi reaction 
shows only cytochrome oxidase and 
cytochrome B, Indeed, its persistence 
in fixed tissues* leads one to suspect 
that some other substances may be 
capable of giving a catalytic Nadi re- 
action. Gomori,‘ in this connection, 
questions whether ‘‘peroxidized poly- 
merized lipids’’ could be responsible, 
and quotes Gerard and Verne as show- 
ing that the same lipid structures 
which stain with Schiff’s reagent also 
give a positive Nadi reaction. Gomori 
also points out the invariable co- 
presence of aldehydes and peroxides, 
and he further questions whether a 
uniquely hardy peroxidase or hemo- 
globin could be responsible for the 
persistent Nadi reaction.* ** Ag re- 
gards neutral fats and lipids we be- 
lieve that these are present as Far- 
ber and Wilson" showed, though usu- 
ally in much less amount than these 
authors’ illustrations suggest, but we 
have shown that the Nadi reaction, 
far from being diminished, is actu- 
ally clarified by prior treatment with 
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potent lipid solvents.” ? However, we 
eannot claim that these methods will 
remove bound lipids. Here, in pass- 
ing, it is interesting to note that 
many workers have been led to sur- 
mise that the WKS system may be 
linked to lipids since bile salts possess 
great efficacy in clarifying extracts.*° 

The results of our hemochromogen- 
spectroscopy experiments pose a con- 
troversial issue. We believe that the 
method is the only specific one for 
the demonstration of hemoglobin and 
hemoglobin-like substances. We be- 
lieve further that it does not demon- 
strate the WKS system simee this is 
believed to be present in the natural 
state as hemochromogen-like  sub- 
stances,** and absorption 
spectra quite different from hemoglo- 

Our methods 
demonstrate a 


possesses 


bin hemochromogen.** 
have enabled us to 
hemoglobin-like hemochromogen in 
the hyaline membrane itself, in a 
broad subendothelial layer of medium 
and large blood vessels, and in the 
mucosal cells of respiratory bronchioles 
and alveolar ducts. The presence of 
an iron-porphyrin-protein in the mem- 


brane now appears to be established 
beyond reasonable doubt; the combina- 


Lepehne-Pickworth, Nadi, 
and hemo- 
techniques 


tion of 
diphenylthiocarbazone 
chromogen spectroscopy 
establish this, and nice proof of the 
presence of an iron compound is 
furnished by the case of mitral stenosis 
with hyaline membrane disease. In- 
deed, this ease probably has another, 
if not even greater, importance in that 
it gives more than a clue to the actual 
mechanism of pulmonary hemosiderosis 
as it occurs in chronic heart failure of 
the rheumatic, mitral stenotie type. 
Lendrum*® believed that this hemo- 
siderosis of the lungs in mitral stenosis 
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was attributable to repeated focal 
hemorrhages. His illustrations of 
“fibrinous exudates” in the lungs of 
these cases leave little doubt in my 
mind that these were of hyaline mem- 
brane nature, and would have shown 
the presence of organic iron had Len- 
drum used our techniques. However, 
Lendrum’s conception of the formation 
of these exudates as being due to re- 
current episodes of left ventricular 
failure was most important, and this 
mechanism of formation of hyaline 
membranes has recently been elabo- 
rated into an attractive hypothesis by 
his namesake.*° It appears probable 
to me that the “osseous masses” some- 
times found in the lungs of patients 
with mitral stenosis have their origin 
in calcification on the framework of 
hyaline membranes. Our work indi- 
eates that all pulmonary “edema” 
fluids contain organic iron in evenly 
dispersed form. From observation of 
both human and experimental material 
I am convineed that “edema” always 
precedes membrane formation, which 
is, at least relatively speaking, a ter- 
minal phenomenon, and appears to me 
usually to be formed, as Farber and 
Wilson" showed, by expanding gas 
bubbles plastering the material against 
the walls of the alveoli and of their 
ducts. Undoubtedly, concentration of 
the material takes place by the drying 
effect of respiration and possibly also 
by fluid absorption through the alve- 
olar walls.*° 

The source of the heme which 
we have shown to be present through- 
out both experimental and natural 
hyaline membranes and in pulmonary 
*‘edema’’ fluid cannot be clarified at 
this stage. The obvious possibility 
is that it derives from a hemolytic 
source, and perhaps most will tend to 
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interpret our findings as evidence of 
capillary damage caused by oxygen 
or other irritants,2” or as due to 
‘oeal hemorrhages.** We ourselves 
iave found no evidence of intra- 
‘ascular hemolysis either in the 
jatural or experimental disease. If 
hen hemolysis is the source of the 
heme this hemolysis must oceur with- 
n the air spaces of the lung. Doubt- 
essly, focal hemorrhages may oceur 
in these lungs, the capillary beds of 
‘hich are intensely congested. How- 
ver, one cannot be sure that the red 
lood cells which are seen in the 
1embranes derive from hemorrhages 
or whether they arrive there by han- 
dling and processing. Lendrum,” 
vhile believing that repeated focal 
hemorrhages must occur in eases of 
mitral stenosis showing pulmonary 
hemosiderosis, remarks on the rarity 
with which such hemorrhages have 


been seen, and explains this on the 
preterminal fall of blood pressure in 
the vascular bed of the lungs. If 
hemorrhage were the source of the 
heme in the membranes one might 
reasonably expect to see hyaline mem- 
branes as a fairly regular feature of 


pulmonary hemorrhagic disease of 
the newborn, but I have never seen 
any hyaline membrane in any of 
many eases of gross lung hemorrhage 
of the newborn infant, premature or 
otherwise, even in those given oxygen 
in most enthusiastic fashion. Where 
I have attempted to produce such a 
factor in experimental animals in high 
oxygen tension by exposing them for 
one and one-half minutes every hour 
to ammonia vapor (10 ml. strong 
ammonium hydroxide, s.g. 0.88 plus 
190 ml. distilled water in an Elliot 
nebulizer, oxygen at 5 liters per min.) 
no hyaline membrane was found in 
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the areas of hemorrhage, though it 
was present in areas of lung not show- 
ing hemorrhage. Again, as Farber 
and Wilson™ remarked, and as I have 
noted in cases of bronchopneumonia 
in children and in experimental 
animals, when hyaline membrane is 
present it is not seen in areas of 
maximal infection and parenchymal 
damage. However, leukocytie and 
other forms of enzymatic digestion 
may have something to do with this. 
But, if vascular damage and hemol- 
ysis are responsible, why is hyaline 
membrane disease so rare in the very 
premature where vascularity of the 
lungs is frail in the extreme? Farber 
and Wilson satisfied themselves that 
mural alveolar ductal damage was not 
a major factor in the genesis of the 
membranes. For all that, one must 
still consider that the heme in the 
membranes derives from diffuse ex- 
travasation of red blood cells and 
hemolysis of these. I use the word 
‘‘extravasation’’ rather than hemor- 
rhage for the process has to be diffuse 
to account for the uniform distribu- 
tion of the heme in the membranes. 
The alternative source of the heme 
is the epithelial cells of the respira- 
tory bronchioles and alveolar ducts, 
in which our techniques have shown 
a hemoglobin-like substance to be 
present. We are aware that this 
could be due to absorption of products 
of hemolysis, though one is unable to 
imagine why hemoglobin-like sub- 
stanees should be confined to red 
blood cells and to muscle (myo- 
globin). However, one is equally un- 
able to imagine why a hemoglobin- 
like compound should be secreted in 
a free state by cells, and in the present 
state of our knowledge one hesitates 
to revive the oxygen-secretion theory 
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of Bohr and Haldane.** It is obvious 
that determination of the source of 
the heme must await further experi- 
mental studies. 

In the presence of all this confusion, 
doubt, and ignorance, it is still possible 
to find signposts to the mechanism of 
causation of hyaline membrane dis- 
ease. Oxygen is culpable, though, as 
Fortier®® remarks, in our enthusiasm 
for this gas we have forgotten about 
earbon dioxide balance. Immaturity 
probably acts in a variety of ways in 


predisposing to the disease: (1) The 


premature child probably has a higher 


eontent of maternal hormones in his 
blood stream than a full-term child 
since he is born at a time when the 
levels of (estrins and 
chorionie gonadotropins) are high in 
the mother’s blood.*® Such a child 
will probably require several hours to 
metabolize and excrete these hormones, 
and during this time, if placed in an 
atmosphere of high oxygen tension, 
they will, like Bruns and Shield’s"® 
an in- 


hormones 


experimental animals, show 
ereased incidence of the disease over 
full-term placed in similar 
atmospheres. (2) It is highly possible 
that the premature baby has incom- 
plete vagal nerve control and the im- 
portance of the vagi is evident from 
Farber’s'* * elassical work and from 
the enhancing effect of pilocarpine in 
the genesis of the disease as shown by 
ourselves. (3) The premature in- 
fant may be more metabolically labile 
than its full-term counterpart, and 
this, we believe, is the kernel of the 
We hope to offer evidence 
in the future to show that 
metabolic upset is the common de- 
nominator that leads to the pulmonary 
‘‘edema,’’ which, in turn, is organized 
or modeled by physical forces into 


babies 


problem. 
near 
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the classical hyaline membrane, whic}: 
itself is the end result of the disease 
process. The possible role of coagul 
tive mechanisms is understandab!e 
and not unexpected, though one wo 
ders why the amniotic fluid has to |e 
postulated?’ as the source of thrombo- 
plastie activity when the lung is oie 
of the richest stores of this. In 
closing, suffice it to say that it is 
painfully obvious that it would he 
premature to close the book on pu'- 
monary and gaseous physiology; 
rather should the candle be relighted 
and even greater _ illumination 
sought.*? 


SUMMARY 


By the use of hemochromogen 
spectroscopy the substance giving posi- 
tive benzidine and Nadi reactions in 
hyaline membrane has been identified 
as a hemoglobin-like compound. Proof 
of its iron content is further advanced 
by tinetorial demonstration of iron 
in most of the hyaline membrane 
found in the lungs of an adult case 
of mitral stenosis. From this it 
argued that the development of pul- 
monary hemosiderosis in rheumatic 
mitral stenosis is on the basis of re- 
peated episodes of hyaline membrane 
disease. It is reasoned that this heme 
in the membrane must come either 
from lysed extravasated red blood 
cells or from the mucosal epithelial 
cells of the respiratory bronchioles 
and alveolar ducts. Hemochromogen 
spectroscopy of other tissues has re- 
vealed hemoglobin-like compounds in 
sites other than red blood cells, viz., 
in the cells of the convoluted tubules 
of the kidney, ependyma of brain, 
and especially in the cells covering 
the chorionic villi of the placenta. It 
is pointed out that this layer fre- 


1S 
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iently shows development of a con- 
ition not unlike hyaline membrane. 

‘hese findings may mean that hemo- 

vlobin-like pigments are distributed 

taroughout the cells of the body in 
‘oportion to their metabolic needs 
1d may answer to the description 
the “unspecific cell hematin” of 
eilin. A corollary of this work is 
at the Nadi reaction is not specific, 
least in histological studies, for 
e cytochrome C and B compounds 
for eytochrome oxidase, but that 
is given catalytically by heme com- 
suunds in general. Also, diphenyl- 
iocarbazone may be a useful stain 

i ferrous-porphyrins. 
Piloearpine has been shown to en- 
nee the effect of the 
enesis of hyaline membrane disease 
in experimental animals. Preliminary 

‘videnee is adduced to show that 
netabolie upset precedes the develop- 
nent of hyaline membranes, and work 

is now in progress to complete the 

picture of this metabolic upset. 


oxygen in 
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FAILURE OF HYPERTHERMIA TO ACTIVATE EXPERIMENTAL 
EPILEPTOGENIC FOCI IN MONKEY 


Ricwarp P. Scumipt, M.D., ArtHur A. Warp, Jr., M.D., AND 
Wiuuiam J. Wore, M.D. 
SEATTLE, WASH. 


OME measure of the magnitude of 

the problem of infantile convul- 
sions is given by the simple statement 
that they occur in 5 to 7 per cent of 
all children.’ The usual precipitat- 
ing circumstance is a febrile illness, 
most frequently respiratory. The 
highest incidence occurs between the 
ages of 6 months and 3 years, and a 
rapidly rising body temperature ap- 
pears to be most effective in precipi- 
tating the convulsion. The seizure is 
usually abrupt and nonfocal in onset 
and consists of a generalized tonic- 
elonie convulsion of relatively short 
duration. 

The diagnostic and prognostic sig- 
nificance of these ‘‘febrile convul- 
sions’’ has been the subject of con- 
siderable dispute. Pediatricians are 
likely to equate their occurrence with 
a chill in the adult and thus apply the 
term ‘‘benign’’ febrile convulsions. 
Others feel that the probability of sub- 
sequent habitual seizures is greatly in- 
creased and point out that serious ce- 
rebral damage may result from the 
mechanisms involved in the convulsion 
itself..-? Roseman® has found that as 
high as 40 per cent of such eases have 


From the Division of Neurosurgery, Uni- 
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Supported in part by a grant (B-193) from 
the National Institute of Neurological Dis- 
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A portion of these data are incorporated 
in a medical thesis submitted to the Faculty 
of the University of Washington School of 
Medicine, Seattle, May, 1955 (W. J. W.). 


clinical or electroencephalographic evi- 
dence of brain damage if examined 
closely and serially after the seizure. 
Livingston and co-workers,’ however, 
find a more benign prognosis, espe- 
cially in those children in whom con- 
vulsions are invariably associated with 
fever. 

The mode of activation of the epi- 
leptie process in the febrile illness re- 
mains undetermined. Among the pos- 
sibilities that may be considered are: 


1. Fever, per se, may be capable of 


precipitating seizures in the normal 
immature nervous system. 

2. Hyperthermia may activate an 
epileptogenic focus which is otherwise 
quiescent. 

3. Fever may precipitate convul- 
sions in a child with an hereditary pre- 
disposition. 

4. There may be some ‘“‘toxic’’ or 
metabolic factor associated with the 
acute illness which is further capable 
of activating abnormal nervous mech- 
anisms. 

5. Alterations in fluid or electrolyte 
balance may be at fault. 

6. Any of the above may be impor- 
tant in combination. 


In order to test the hypothesis that 
fever alone may activate an epilepto- 
genic focus, a series of monkeys with 
experimental epileptogenic lesions have 
been subjected to artificial hyper- 
thermia and the clinical and electro- 
encephalographie alterations observed. 
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SCHMIDT ET AL.,: 


METHODS 


A series of eighteen monkeys (Ma- 
wa mulatta) were subjected to hyper- 
hermia produced by the application 
f an electric heating pad to the re- 
trained animal wrapped in woolen 
lankets. Electroencephalograms were 
erformed, using a Grass eight-channel 
lectroencephalograph with electrode 
ositions as indicated in Fig. 1. Ob- 
srvations were made before and after 
ie rectal temperature had risen to 
05° F. or above. Five experiments 
ere performed in nonepileptic ani- 
mals. In the remainder, representing 
nineteen experiments, epileptogenic le- 
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from 20 minutes to several hours but 
most were in the region of 30 minutes. 
The animals ranged from young infant 
to fully grown adult. One animal was 
born in the monkey colony, prepared 
on the second day of life, and sub- 
jected to hyperthermia at the age of 
4 months. 


RESULTS 


In normal monkeys, hyperthermia 
appeared to cause but little altera- 
tion in the EEG unless earried to ex- 
treme degrees. 
of reduction in alpha amplitude and 
an increase in activity in the theta 


A gross impression 


STANDARD ELECTRODE POSITIONS 
(MONKEY) 


Fig. 


sions had previously been produced by 
a modification of the Kopeloff tech- 
This consisted of the injec- 
tion of alumina cream or commercial 
aluminum hydroxide gel into multiple 
points in the hand and face areas of 


nique.?° 


the left sensorimotor cortex. A small 
polyethylene film was placed between 
the dura and the brain to minimize ad- 
hesions. Eight of the animals devel- 
oped clinical seizures and all but two 
had spike or sharp-wave foci in con- 
trol electroencephalograms. Hyper- 
thermia experiments were carried out 
one to ten months after this 
preparation. Heating periods ranged 


from 


1.—Standard electrode position used for 


2 


monkey electroencephalograms. 


range was obtained on visual analy- 
sis. This slowing of the EEG was the 
only significant change observed. 

In the epileptic animals, there was 
a striking paucity of positive results. 
In no animal was there definite ac- 
tivation of an epileptie focus irre- 
spective of the degree of abnormality 
in the control record. In two animals 
there appeared to be a reduction in 
spike discharges over the scar during 
hyperthermia. Only one had a clin- 
ical seizure and this occurred after 
lowering of the body temperature. 
There were two deaths following a 
rise in rectal temperature above 108° 
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Fig. 2 Effect of hyperthermia in infant monkey (aged 4 months) with epileptogenic lesion 
produced on sec ond day of life A, Normal electroencephalogram in waking state proior to 
ferperthee wunie. B, Activation of epileptic spike focus by light sleep. C, Failure of activation 
by hyperthermia. 





SCHMIDT ET AL.: 
(. The remaining animals appeared 
to have been unaffected by hyper- 
thermia. 

Since one of the characteristics of 
ebrile convulsions in the human be- 
ng is that they are seen in infants 
and young children, the effect of hy- 
perthermia was studied in five young 
nonkeys whose EEG’s were charac- 
teristic of immaturity. The EEG of 
such an epileptic monkey is seen in 
Fig. 2, A where the dominant slow 
rhythm is almost indistinguishable 


T. 106.2°F 
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would appear that the failure of hy- 
perthermia to precipitate epileptic ac- 
tivity is not related to age. In this 
instance, the epileptic focus was ac- 
tivated by simple measures, such as 
light sleep, but was still unaffected 
by a significant rise in body tempera- 
ture. 

Not only may hyperthermia fail to 
activate the focus, it may actually 
suppress the epileptic activity (Fig. 
3). The prominent spike focus over 
left sensorimotor cortex seen in Fig. 
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Fig. 2C.—(For legend, see opposite page.) 


from that seen in the human infant. 
No seizure discharges were present 
in the waking state. In Fig. 2, B, 
marked activation of epileptic activ- 
ity in the EEG with phase reversal 
between channels 3 and 4 is seen to 
oceur during light sleep. In marked 
contrast, induced hyperthermia with 
a rectal temperature of 106.2° F. in 
the same animal produced no activa- 
tion of the epileptic foeus (Fig. 2, C). 
There is, however, slight reduction in 
amplitude and slowing. Thus _ it 


3, A is seen to be totally abolished in 
Fig. 3, B by a rise in rectal tempera- 
ture of only 2.5° F. It would thus 
appear that any metabolic changes 
produced by hyperthermia do not ac- 
tivate epileptic processes of cortical 
origin. 
DISCUSSION 

These experimental results would 
tend to indicate that clinical seizures 
of cortical origin are not precipitated 
by temperature elevation alone. 
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prior to experiment. Onset of focal seizures ten days previously. A, Marked spike focus on 
left. B, Suppression of spike focus by minimal hyperthermia. 
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Even in normal monkeys little elec- 
troencephalographie alteration occurs 
during hyperthermia at sublethal 
evels. In normal kittens, Wegman" 
was able to produce convulsions in a 
iigh percentage of animals, a rapidly 
ising temperature being most ef- 
‘ective. Adult cats reacted rarely 
inder the same circumstances. How- 
ever, the temperature elevations he 
eported were above those commonly 
neountered clinically and were be- 
yond those achieved in the current 
experiments. The experiments here 
reported would indicate, in contrast, 
that immaturity does not play a role 
in changes induced by hyperthermia 
Furthermore, there must be a 
species difference between the cat 
and the primate. 

On the basis of these experimental 
data, it might be concluded that 
either febrile convulsions in the hu- 
man infant are not precipitated by 
temperature elevation alone or that 
the seizures are not cortical in origin. 
Unfortunately, specific clinical data 
are not available regarding these two 
possibilities. However, certain infer- 
ences may be drawn. There is an in- 
creasing body of evidence to indicate 
the subcortical origin of certain gen- 
eralized seizures of abrupt onset. To 
this group of epilepsies, Penfield and 
Jasper’? apply the term ‘‘centren- 
cephalic seizures.’’ The so-called 
idiopathie epilepsies are here grouped 
and would include most of those 
eases with an hereditary predisposi- 
tion. W. Lennox® and M. Lennox® * 
have pointed out an unusually high 
incidence of positive family histories 
for epilepsy in the group of children 
having convulsions with fever. W. 


alone. 
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Lennox® feels that this may repre- 
sent an ‘‘unusually pure culture of 
epilepsy,’’ especially when viewed 
from purely genetic aspects. The 
possible subcortical origin of the feb- 
rile convulsions of childhood is fur- 
ther suggested by the abrupt onset 
of the seizures with lack of focal 
manifestations as well as the observa- 
tion that subsequent EEG’s are most 
frequently normal.’ The current ex- 
perimental evidence would be con- 
sistent with this hypothesis. No data 
are available to indicate why seizures 
of subcortical origin should be ac- 
tivated by an elevation of tempera- 
ture whereas cortical seizures are re- 
sistant to hyperthermia. However, it 
is widely recognized that seizures of 
subeortical origin are susceptible to 
metabolic change as produced by hy- 
perventilation and hypoglycemia as 
well as by the process of matura- 
tion—in contrast to cortical seizures. 


SUMMARY AND CONCLUSIONS 


1. A series of monkeys, in whom 
experimental epileptogenic foci had 
been produced, were subjected to ar- 


Clinieal and 
observations 


tificial hyperthermia. 
electroencephalographie 
were made before and after a rise in 
rectal temperature to 105° F. or 
above. 

2. Hyperthermia in the range com- 
monly encountered clinically appears 
incapable of activating a cortical epi- 
leptogenic focus. 

3. It is suggested that either fever 
itself may not be the activating agent 
in febrile convulsions or that febrile 
convulsions are of subcortical origin 
and hence more susceptible to meta- 
bolic change, including fever. 





2. Thom, D. A.: 
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On Worms 
Extraets from Chapter XXII of the English translation (1776) of Rosen von Rosen- 


stein’s Diseases of Children (1771). 


Whosoever is affected by worms, ought to endeavour to get rid of them, the sooner 
the better, for they cause a great many disorders in the human frame, and keep increasing 
both in bulk and number, as long as they remain undisturbed; one is not secure a moment 
from being attacked by them; for everything that may happen to cause them to move, 
creep, suck, or to bore as it were in the intestines, will immediately bring on sickness; for 
instance, eating something one is not accustomed to at home, or anything sweet, &c. 


Worms are bred of their own particular seed or egg, as all other living animals; a 
fly is bred of a fly’s egg, the egg of a hen produces a chicken and not a snake; of a goose’s 
egg is bred an animal of the same species; worms also are propagated by worms and 
nothing else. The eggs are conveyed into the human body by food and drink, especially 
by the water one drinks, and by which the vessels in the kitchen are washed. 


Although there is no part in the human frame where insects or worms of some kind 
or another have not been found, nevertheless the stomach and the bowels are the places 


where worms principally take their abode. 


It [tapeworm] grows almost to an incredible length in the human intestines; I have 
myself not seen more expelled of it at once than 160 feet, but others have seen 600 feet. 
Doctor Van Doevern mentions, that a pesant, after having taken an emetic, vomited up 40 
Dutch ells of tape worm, and would have got clear of more if he would not have been afraid 


of puking out all his guts, and for that reason bit the worm off. 


All these five sorts, [of worms] I fancy, will seldom be found in one person. But I know 
a poor man’s child of four year’s old, who was very lean and weak: on receiving a little dram 
of barley-brandy from the mother as a cordial, it immediately after voided an innumerable 


(Continued on page 194) 





GROWTH CURVES OF HEIGHT AND WEIGHT BY AGE FOR BOYS AND 
GIRLS, SCALED ACCORDING TO PHYSICAL MATURITY* 


Nancy Bay ey, Px.D. 
BretHESDA, Mp. 


HE usual growth eurves for 

height and weight have been de- 
‘ived from averages at each age of 
he measurements of large numbers 
f children. The sample at any one 
ge ineludes children who differ in 
their physical maturity, that is, in the 
stage they have reached in their prog- 
ess toward adult status. For chil- 
dren under 8 or 9 years this method 
has little effect on the shape of the 
srowth curve. After this age, how- 
ever, conventional height-for-a ge 
curves are very misleading when the 
growth of an individual child is com- 
pared with them. Children normally 
have a prepubertal spurt of rapid 
growth, much more rapid than is in- 
dicated by the eurves of averages. 
The reason for this discrepancy be- 
tween the norms and the individual 
curves is that there is a wide spread 
among children in the ages at which 
rapid growth starts. This spurt of 
growth is closely linked to a child’s 
stage of puberty. We find at 13 
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*These charts were prepared at the In- 
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fornia. I wish to thank Dr. Jean W. Mac- 
farlane who has made available for our use 
x-rays and anthropometric data from the 
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years, for example, immature pre- 
pubertal children who are still grow- 
ing moderately at the childhood rates, 
pubertal children who are growing 
rapidly, and postpubertal children 
who already have approached closely 
to their adult stature. The same may 
be said, but with different percent- 
ages of prepubertal and postpuber- 
tal eases, for the 11-year-old children, 
14-year-old children, and so on. Thus, 
in comparing any child with the 
norms, he may appear to lag behind 
or to spurt ahead in an irregular 
fashion, when actually, on his own 
time schedule, he is growing in a per- 
feetly normal way. 

The curves in these charts are de- 
signed to match the growth rates of 
normal individual children. They are 
based on the measurements of about 
300 healthy California children, an 
equal number of each sex, who were 
measured repeatedly from birth un- 
til 18 to 21 years of age. The data 
have been grouped so that for each 
curve the measures at any point on 
the curve represent averages for chil- 
dren who are alike in their physical 
maturity. Physical maturity was de- 
termined by readings of x-rays of the 
hand and knee and by the per cent 
attained of each child’s own adult 
stature. 

HEIGHT 


Growth in height is closely related 
to rates of physical maturing.’ * 
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GROWTH CURVES OF HEIGHT BY AGE: GIRLS MATURING AT AVERAGE, ACCELERATED AND RETARDED RATES 
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This is true during adolescence, in 
particular. Although most children 
mature and grow at much the same 
rates, normally healthy children may 
differ greatly in size. They may also 
be as much as three years accelerated 
or retarded from the average in their 
rates of maturing. Girls mature 
faster than boys, on the average. 
They thus attain their adult height 
about two years younger than boys, 
and are also five or six inches shorter 
as adults. Therefore, separate charts 
are required for boys, Fig. 1, and for 
girls, Fig. 2, and each chart contains 
curves for children maturing at dif- 
ferent rates. 

The heavy central curve represents 
the growth in height of an average- 
sized boy (or girl) who is maturing 
at an average rate. Most children’s 
eurves of height for age, when plotted 
on the chart, will be closely similar to 
this central curve, in their patterns 
and in the timing of their growth; 
and they will probably be not far 
above or below the curve in their ac- 
tual height. 

Children who are accelerated in 
maturing will have growth curves 
more like one of the two upper lines. 
Children who mature slowly will grow 
more like one of the two lower lines. 

Those who are tall or short as chil- 
dren only because they are fast or 
slow in maturing, and are not consti- 
tutionally large or small, will have 
growth curves similar to those just 
above or below the central curve. 
children are large from a 
very early age, with a pattern of 
both aecelerated bone age and rapid 
growth. Their growth is similar to 
that represented in the top broken 
line. They will be tall adults, and 
will gain this height two or three 


Some 
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years before the average for their 
sex. 

Some children are small from an 
early age, and grow and mature very 
slowly. Their growth will aproxi- 
mate the lowest curve on the chart. 
They will probably attain a shor 
adult stature, usually after 18 (girls 
or 20 (boys) years. 

If a child’s growth is unusual, and 
does not approximate one of the cen- 
tral curves, then an effort should be 
made to determine his physical ma- 
turity. Skeletal age of the hand, 
read from Greulich-Pyle* standards, 
is a good indicator for this purpose. 
A series of such S.A. readings, made 
at intervals of about a year, can be 
used for plotting’ a curve of growth 
that will show a child’s height with 
respect to his own ‘‘time table.’’ 
Such assessments of S.A. ean also be 
used for predicting adult height, 
from the Bayley-Pinneau*® prediction 
tables. 


Another way to evaluate a child’s 
growth is from his annual increments 


in height. The inerements for the 
average child, maturing at the aver- 
age rates, are plotted in the inere- 
ment curve at the bottom of the 
chart. If a series of heights by age 
is plotted for a child on the upper 
portion of the chart, then, from a 
curve drawn through these points, his 
height can be read off for each year 
that is included in his curve. The 
amount of growth from one year to 
the next can be determined, and then 
plotted on the lower chart (e.g., if he 
was 47 inches at 7 years and 51 inches 
at 8 years, his increment for that 
year is 4 inches and should be plotted 
at the mid-point or 7144 years). His 
increment curve will show whether 
his periods of slow and fast growth 
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cur at the expected times. The 
naximum annual inerements of the 
arly and late matures are repre- 
ented on the inerement charts by 
ots at the ages of greatest increment 
or these two eurves. If early, the 
hild’s inerement and growth curves 
hould be compared with the acceler- 
ted curves; if late, the comparison 
hould be made with the retarded 
urves. Ordinarily, larger inere- 
ents in height are found for phys- 
‘ally accelerated, and smaller incre- 
vents for physically retarded, chil- 
ren. The degree of a child’s ac- 
celeration or retardation will show in 
the age at which his maximum incre- 
ient occurs. 

Sometimes the point of inflection 

on the inerement curve occurs sooner 
or later than would be expected from 
a child’s previous record and skeletal 
development. Apparently, in such 
cases the steroid phase of growth is 
often normally) aecelerated or de- 
When this occurs we find a 
shift in the pattern of growth. For 
example, when the spurt is delayed, 
the ehildhood growth continues, 
slowly, and the eventual acceleration 
starts from a greater stature than if 
it had oceurred sooner. For this rea- 
son, such children will turn out to 
be taller adults than their childhood 
measures would have indicated. The 
converse of this condition may be 
found in the child whose rapid 
growth starts earlier than expected, 
and results in shorter-than-expected 
adult stature. 


layed. 


adjoining the 
the measure- 


provided 
entering 
ments, the caleulated increments, the 
skeletal ages and predicted heights. 
Per cents of mature height are also 


Space is 


charts for 


given for each year, for children 
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whose rates of maturing are average, 
and for those who are accelerated or 
retarded a year or two. 


WEIGHT 

The weight charts, Fig. 3 for boys 
and Fig. 4 for girls, have been con- 
structed from data on the same chil- 
dren and in the same groupings used 
for the height charts. Thus a point 
on the center curve represents the 
average weight and average age of 
children at a given degree of physical 
maturity. The weights of children 
who mature at accelerated rates are 
represented by the upper curves to 
the left of the central curve. The 
weights of children who are retarded 
in physical maturing are found below 
and to the right of the central curve. 


Annual increments for weight may 
be entered on the lower section of 
the weight charts, using the same 
method as described for height. It 
should be noted that as for height, 
the greatest annual inerement of 
weight is above average for the early- 
maturing girls, and below average 
for the slow-maturing girls. How- 
ever, for boys this is not true. The 
physically accelerated boys appear to 
have consistently large average 
weight gains, with no exceptional 
spurts. The retarded boys, on the 
other hand, remain slender, with 
small gains in weight, until the sharp 
increase with puberty occurs at about 
15 years. 

Space is provided adjoining the 
weight charts, for entering the child’s 
weights and annual _ inerements. 
There is also provided a table of mean 
weights for height by age for each of 
the three maturity groups. It will 
be seen that the accelerated children 
are normally heavier than average for 
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their height, while the retarded are 
correspondingly slender. 

Normally, a child’s weight curve 
should be in the same channel as his 
height curve, and the two curves 
should follow the same pattern of an- 
nual increments. The extent and di- 
rection of disparity in channels for 
a child’s weight and height are indi- 
sators of his or her nutritional status. 
In using these charts we are able to 
rule out the deviations that are due 
to normal variations in degree of ma- 
turity and in the child’s pattern of 
maturational rates. 

Many children tend to put on extra 
weight during the prepubertal period 
at about 10 to 12 years. This is when 
we are most likely to see childhood 


obesity. Such fat usually disappears 


2. Bayley, N., and Pinneau, S. R.: 


as soon as pubertal maturing and 
‘apid growth in height are wel! 
started. The child’s weight will then 
return to the channel that is norma! 
for him as he regains balance in his 
hormonal functioning. 


REFERENCES 


. Bayley, N.: Skeletal Maturing in Ado 
lescence as a Basis for Determining Per 
centage of Completed Growth, Child De 
velop. 14: 1, 1943. 

Table 
for Predicting Adult Height Fro 
Skeletal Age: Revised for Use With th 
Greulich-Pyle Hand Standards, J. Peptav. 
40: 423, 1952. 

3. Greulich, W. W., and Pyle, 8S. I.: Radio 
graphic Atlas of Skeletal Development 
of the Hand and Wrist, Stanford, Calif., 
1950, Stanford University Press. 

. Hanley, Charles, and Nicolson, A. B.: 
ivation and Interrelationships, Child De 
velop. 24: 3, 1953. 

Indices of Physiological Maturity: Der 


(Continued from page 186) 


quantity of ascarides, eight feet of a slender tape-worm, and ten worms of the second and 


fourth sort [roundworms]. 


jolly appearance. 


These guests being expelled, the child recovered strength and a 


A little while ago I was told that a man in Calmar was so hard taken by the tape 


worm, that he in his anxiety endeavoured to kill himself on several occasions, but being 
At last somebody gave him three powders which 
The composition 


well watched he was always prevented. 
expelled a tape worm, and thereby his pains and anxieties were cured. 
of these three powders was discovered to me in consideration of a little sum of money, 
and is here communicated as follows: 

Take fine pounded and sifted sea coals, one drachm and 
quantity of fine grains of gun powder, but not pounded, and seven pepper corns made 
into a fine powder, mix to the former, and divide the whole in three parts, giving one each 
One must swallow 


a half, and an equal 


morning in brandy three times running when the worm is troublesome. 

one or two spoonfuls of brandy after it, but not eat or drink anything. 
do not effect great motions in the lower part of the belly, the dose must be increased next 
If the worm does not then go off, one must take forty grains of powder of jalop 


If these powders 


time. 
root in water, on the fourth or fifth morning. 
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CARIES PREVALENCE AMONG CHILDREN IN THE BLUE Mountains REGION 
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HE application of the epidemio- 

logical principles and methods to 
the study of dental caries has been 
increasingly recognized in recent years 
as an effective research tool. <A classic 
example of this is the studies conducted 
by Dean' and his associates which have 
shown conclusively the existence of an 
inverse relationship between minute 
amounts of fluorides occurring natu- 
rally in publie water supplies and the 
incidence of caries in children. 

The extreme variations in clima- 
tology, agriculture, and topography 
whieh characterize the state of Oregon 
offer unusual opportunities for con- 
ducting epidemiological studies on den- 
tal caries. Furthermore, the absence 
of any appreciable amounts of natu- 
rally oecurring fluorides in the vast 
majority of public water supplies in 
Oregon presents favorable circum- 
stances for investigating the possible 
influence of different other ecological 
faetors on caries attack and resistance.” 

On the basis of a preliminary in- 
vestigation, the state of Oregon was 
divided into six geographic regions for 
detailed studies on the prevalence of 
caries among native-born and native- 
reared children and the possible in- 
fluence on it of various environmental 


From the Department of Public Health, 
The Dental School of the University of 
Oregon. 

This study was aided by a contract be- 
tween the Office of Naval Research, Depart- 
ment of the Navy, and The Dental School of 
the University of Oregon, NR 180-047. 


factors.* The results of studies which 
have been completed in four of the 
six regions demonstrated that there 
exist geographic variations in dental 
caries prevalence in the state, and also 
produced information as to the role 
played by various ecological factors on 
the occurrence of the disease.**® 

In the present paper we present the 
results of the latest epidemiological 
study on dental caries conducted in the 
fifth geographic area of Oregon, 
namely, the Blue Mountains region. 
Moreover, the findings are discussed in 
the light of those observed from the 
previous regional investigations under- 
taken in Oregon thus providing a pic- 
ture for almost the entire state. 


MATERIAL AND METHODS 


The methodology and procedures in 
the present investigation were similar 
to those applied in the previous studies 


of this series. As was the case in the 
other regional studies, the prevalence 
of dental caries in the Blue Mountains 
region was determined only among 
native-born and native-reared white 
school children 14 to 16 years of age 
living in two counties, namely, Baker 
and Union. The population of these 
two counties has been similar for the 
last twenty years. 

The classification of children as 
native born and reared followed the 
same rigorous standards applied to the 
previous studies.‘ 
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The dental examinations of the sub- 
jects took place in suitable quarters in 
school buildings and were performed 
by means of mouth mirror and ex- 
plorers. A dental spotlight was used 
to illuminate the mouth. Prior to the 
examination, the teeth were dried with 
a chip blower. The caries experience 
of the children examined was measured 
in terms of D.M.F. teeth (decayed, mis- 
sing, filled). 


TABLE I. 


IN THE COUNTIES OF BAKER AND UNION, OREGON. 


BY SPECIFIED 


‘BAKER COUNTY 


- AGE IN YEARS 
ITEM SPECIFIED 

No. Examined 

Filled 

I decayed 

Missing 

D.M.F. teeth 


* £ 


1.8 
0.6 
8.8 


TABLE II. COMPARISON OF D.M.F. TEETH OF 


14 ro 16 YeaRS or AGE IN FIve GEOGRAPHIC REGIONS OF OREGON. 
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caries experience, by age groups. The 
number of subjects given dental ex- 
aminations was 139 for Baker county 
and 172 for Union county. These 
figures represent 90 per cent of the 
children found to be eligible for ex 
amination (native born and reared) in 
Baker county and 89 per cent of thos: 
in Union county. 

The prevalence of dental caries 
among the subjects examined, for th« 


DENTAL CARIES EXPERIENCE AMONG NATIVE-BORN AND NATIVE-REARED CHILDREN 


RATES ARE EXPRESSED PER CHILD 
GROUPS 


AGE 


UNION COUNTY 
AGE IN YEARS 











oh ew 


Nanosci a 


~ 
Se 


|\om be 


NATIVE-REARED CHILDREN 
RATES ARE EXPRESSED PER 


NATIVE-BORN AND 


CHILD IN THE THREE AGE GRoUPS COMBINED 


AREA | REGION 
Blue Mountains 


GEOGRAPHIC 
East of Cascade Range 


Central Oregon 


West of Cascade Range Pacific Coast 


Southern Oregon 


Willamette Valley 


The examinations of all the children 
included in the present and previous 
studies of this series were conducted 
by the author. The importance of this 
procedure is of great significance since 
variations in diagnostic criteria are 
thus minimized and the uniformity of 
the collected data is preserved. 

FINDINGS 
The material ineluded in Table I pre- 


sents the number of children examined 
in each county, as well as their dental 


| D.M.F, TEETH 
10.5 


| COUNTY 

Baker 

Union 

Deschutes 

Klamath 

Clatsop 

Coos 

Jackson 

Josephine 

Marion 
Benton 





three age groups combined, was shown 
to be similar in both counties; 10.5 
D.M.F. teeth per child in Baker county 
and 11.2 D.M.F. teeth per child in 


Union county. The number of sub- 
jects found to be ecaries-free in Baker 
and Union counties was 7 and 2, respec- 
tively. 

The three components which con- 
stitute the caries experience of the sub- 
ject population (filled, decayed and 
missing teeth) are also presented in 
Table I, by specified age groups. Tak- 
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ing the three age groups combined, a 
comparison of the average number of 
filled teeth per child versus teeth which 
need to be filled and teeth missing be- 
eause of caries shows the amount of 
lental care received by the children 
in each county. These data indicate 
that the subjects of the present study 
have received more dental care than 
those examined in the other four geo- 


TABLE III. ANALYSIS OF VARIANCE. 
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sented in this table indicate that the 
children born and reared in the coun- 
ties located east of the Cascade Moun- 
tains are less susceptible to dental 
earies attack (D.M.F. teeth) than those 
who lived continuously west of the 
mountain range. 


The observed differences in D.M.F. 
teeth rates between the subjects ex- 


COMPARISONS OF BAKER CouNTY WITH EAcH 


OTHER COUNTY 








SUM OF SQUARES/AND 


BAKER DEGREES OF FREEDOM 


VARIANCE 





BETWEEN WITHIN 
COUNTIES COUNTIES 


COUNTY 
VERSUS 


BETWEEN WITHIN | 


COUNTIES COUNTIES F p* 





Union 31/1 9212.1/309 


31 29.8 1.1 





Marion 
Benton 


175/1 17447/611 
425/1 8617 /256 


175 28.6 
425 33.7 


< 0.025 
<0.001 





179/1 10126/350 
36/1 8705/245 


Klamath 
Deschutes 


179 28.9 < 0.025 


36 35.5 





1170/1 10696/314 


Clatsop 
420/1 11559/379 


Coos 


1170 34.1 
420 30.5 


<0.001 
<0.001 





966/1 127207422 
1014/1 7450/276 


Jackson 


Josephine 139 


<0.001 
<0.001 


966 30.1 
1014 27.0 








*If significant. 


TABLE IV. ANALYSIS OF VARIANCE. 


COMPARISONS OF UNION CouNTy WITH EACH 


OTHER COUNTY 





DEGREES OF FREEDOM 





UNION 
COUNTY 
VERSUS | N. 


| BETWEEN WITHIN 
COUNTIES | COUNTIES 


| 


BETWEEN | 


SUM OF SQUARES/AND [| 


VARIANCE 
WITHIN 
COUNTIES 





COUNTIES 








gif 17074/644 
264/1 8243/289 


474 
119 


Marion 
Benton 


51 


264 <0.01 





446/1 9756/383 
1.3/1 8332/278 


213 
108 


Klamath 
Deschutes 


446 <0.001 


1.3 





177 
242 


915/1 10322/347 
237/1 11186/412 


Clatsop 
Coos 


915 


237 


<0.001 
<0.01 





285 
139 


713/1 12346/455 
779/1 7077/309 


Jackson 
Josephine 


<0.001 
<0.001 


713 
799 





*If significant. 


graphie regions of Oregon previously 
investigated.* * ® 

In order to compare the caries prev- 
alence rates found among the children 
of the present study with those ob- 
served among the subjects examined in 
the previous four regional investiga- 
tions in Oregon, Table II was con- 
structed. In general, the data pre- 


amined in the Blue Mountains region 
and those found among the children of 
the four other geographic regions of 
Oregon were tested for significance by 
the analysis of variance and the re- 
sults are presented in Tables III and 
IV.* 

*Appreciation is expressed to Dr. Carl E. 


Hopkins, University of Oregon Medical School, 
for his assistance in the analysis of variance. 





198 


INVESTIGATION OF ENVIRONMENTAL 
FACTORS 


In an attempt to explain the differ- 
ences in caries prevalence rates ob- 
served among the subjects examined in 
the previous regional epidemological 
studies of this series, a number of 
environmental factors were investi- 
gated. These included determination 
of the fluoride content and total hard- 
ness of public water supplies, amount 
of eandy bars and carbonated bever- 
ratio of dentists to 
amount of sunshine 
area in combination 
The only significant 


ages consumed, 
population, and 
available in an 


with altitude. 


finding was the existence of an inverse 
relationship between the condition of 
the sky, in combination with altitude, 
and caries prevalence rates.*® 


In view of these findings, environ- 
mental factors considered for investi- 
gation in the counties of Baker and 
Union of the Blue Mountains region 
included only the amount of available 
sunshine and range of altitude. In 
addition, the fluoride content of pub- 
lie water supplies in both counties was 
also determined since the benefits de- 
rived from the presence of small 
amounts of this trace element in com- 
munal waters are well known. 

The amount of sunshine available 
was caleulated from data supplied by 
the Weather Bureau for a period of 
fifteen years.* The results of these 
ealeulations revealed that the amount 
of available sunshine in both counties 
was essentially the same. Baker county 
showed an average of 136 clear, 108 
partly cloudy, and 121 cloudy days 
per year. In Union county the aver- 
age number of clear, partly cloudy, 

*It covers the period between the years 
1933 through 1947. The Weather Bureau dis- 


continued observations on condition of the sky 
in 1948. 
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and cloudy days per year was 140, 108, 
and 117, respectively. The range of 
altitude, based on elevations of com- 
munities within each county, varied 
between 2,200 and 4,200 feet above sea 
level for Baker county and between 
2,700 and 3,250 feet for Union county. 
The amount of sunshine available in 
both counties as well as the range of 
altitude are similar to those observed 
in Deschutes county of the Centra! 
Oregon region which is located east of 
the Caseade Range.® 

For determination of the fluoride 
content, samples were collected from 
all the public water supplies in opera- 
tion in both counties, that is, a total 
of sixteen samples. Furthermore, 
whenever an auxiliary source of water 
was available in order to supplement 
the main public water supply of a 
community in ease of emergency, an 
effort was made to collect also a sample 
from the auxiliary source for fluoride 
determination. In general, the anal- 
yses revealed that, with the exception 
of two small communities and two 
auxiliary water sources, the public 
water supplies of both counties do not 
contain any appreciable amounts of 
fluorides. In Baker county the public 
water supply of Durkee, serving ap- 
proximately forty people, was found 
to contain 1.8 ppm of fluoride. Also a 
well used as an auxiliary source of 
water in case of emergency in the town 
of Huntington, population 700, con- 
tained 0.5 ppm of fluoride. In the case 
of Union county, a deep well in the 
small community of Pondosa which 
was put into operation since 1953 as a 
source of water supply contained 0.7 
ppm of fluoride. In the town of La 
Grande the fluoride content of two 
artesian wells used as an auxiliary 
source of water in emergencies, par- 
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ticularly during the summer months, 
was found to be 0.5 ppm. During 
emergencies, water from the artesian 
wells supplies about one-third of the 
total amount of water used. 

In view of the small population of 
he communities involved and the fact 
that two of the water sources are used 
n ease of an emergency only, it is 
ipparent that the amounts of fluorides 
found did not exert any appreciable 
influence on the caries prevalence rates 
observed among the children examined 
in the two counties. 

A retroactive investigation into the 
\istories of the public water supplies 
lid not reveal changes of any signif- 
icant extent in their physical setup 
that might have occurred during the 
last fifteen years. 


DISCUSSION 


The regional epidemiological studies 
on dental caries conducted in Oregon 
are of special interest since they are 
the first to have been undertaken in 
the Pacifie Northwest section of the 
country. The results of these investi- 
gations revealed the existence of sta- 
tistically significant geographic varia- 
tions in earies prevalence in the state 
of Oregon. Children born and reared 
in the part of the state located west of 
the Caseade Range have higher rates 
of earies prevalence in comparison 
with subjects reared east of the moun- 
tains (Table IT). 


The Caseade Range extends north 
and south and divides the state into 
two parts, western and eastern Ore- 
The climate, agriculture, and 
topography in the two parts of the 


gon. 


state present great variations. West- 
ern Oregon is characterized by high 
precipitation, low altitudes, fertile 
valleys, and thick vegetation. In con- 
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trast, eastern Oregon has more days of 
sunshine, considerably high elevations 
and a type of agriculture and vegeta- 
tion corresponding to arid and semi- 
arid climatic conditions. 


The possible association between the 
prevalence of caries on one hand and 
climatie conditions and/or soil fer- 
tility on the other constitutes a prob- 
lem which merits serious considera- 
tion. Albrecht™' conducted an exten- 
sive survey on the relation of soil fer- 
tility to caries prevalence. The results 
of the epidemiological studies con- 
ducted in Oregon indicate that of the 
various environmental factors  in- 
vestigated the only significant finding 
was that the amount of sunshine avail- 
able in an area, in combination with 
altitude, and the prevalence of caries 
tend to be inversely related. In gen- 
eral, the regions of the state located 
east of the Cascade Range showed low 
earies rates and more hours of sun- 
shine combined with high elevations. 
For the regions west of the Cascades 
the opposite is true.* ® * ® 

The existence of an inverse relation- 
ship between caries prevalence and 
amount of available sunshine in a lo- 
eality has been pointed out in the 
past.17"* An explanation for this is 
that the biologically effective com- 
ponent of the ultraviolet radiation of 
the sun stimulates the production of 
vitamin D by acting on the provitamin 
located under the skin surface. There 
are indications that an adequate vita- 
min D intake during the calcification 
period of the teeth renders them more 
resistant to caries attack, all other fae- 
tors being equal.*® 

However, it should be emphasized 
that conclusions based only on the 
quantity of sunshine available in a 
locality and its influence in caries prev- 
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alence, without regard or knowledge of 
its quality also, must be interpreted 
with a certain degree of caution. 
The biologically effective component 
of the ultraviolet radiation of the sun, 
which stimulates the production of 
vitamin D, lies at a narrow band of 
the solar spectrum, i.e., at wave lengths 
of 3,150 Angstroms and shorter. From 
a number of reports in the literature 
it is known that the biologically effee- 
tive ultraviolet radiation of sunlight in 
an area may be greatly influenced by 
atmospheric pollution from smoke, 
dust, fog, haze, and also by altitude.**-*® 
Our knowledge of the relationship be- 
tween sunshine and dental caries prev- 
alence will be greatly enhanced by the 
availability of an apparatus for meas- 
uring the biologically effective com- 
ponent of the ultraviolet radiation of 
sunlight in a loeality. Although re- 
search has been conducted for this pur- 


pose,?”*" not all of the technical dif- 
ficulties have been overcome yet for 
a suitable instrument 


construction of 
for routine use. 

In further explorations for an ex- 
planation of the geographic variations 
in earies prevalence observed in Ore- 
gon, a preliminary study was con- 
dueted among children living in two 
regions located east and west of the 
Cascade Range on the possible influ- 
ence of the trace element selenium to 
caries susceptibility. From some re- 
ports in the literature, it was pointed 
out that selenium may render the teeth 
more susceptible to ecaries.27** The 
trace element selenium is a normal con- 
stituent of the soil. Selenium poison- 
ing in livestock has received a great 
deal of attention in recent years. How- 
ever, the possible hazard to human 
health from ingestion of minute 
amounts of selenium is still largely un- 
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explored.*® The results of our investi- 
gation indicated that a direct relation- 
ship exists between urinary selenium 
concentration and caries prevalence 
rates.‘° For more knowledge on this, 
further studies are now in progress. 

With the exception of fluorine, the 
possible inhibitory or harmful influ- 
ence of different trace elements on 
caries prevalence in population groups 
has not been adequately investigated. 
Sognnaes** made a spectrographie anal.- 
ysis of a natural stock diet fed to rats 
and also of the teeth of rats developed 
during the consumption of the same 
diet. He found that the diet as well 
as the teeth of the animals contained 
ten trace elements, the influence of 
which on caries is not known. Geyer’ 
noted a reduction in caries 
among hamsters receiving the trace 
element vanadium together with a 
eariogenic diet. Recently Wynn and 
Haldi®* found that addition of small 
amounts of aluminum to a high-sucrose 
diet did not give protection against 
dental earies in rats. 


great 


SUMMARY 

A series of regional epidemiological 
studies on dental caries have been con- 
ducted in the state of Oregon among 
native-born and native-reared white 
children. These are the first such 
studies to have been undertaken in the 
Pacific Northwest section of the coun- 
try. 

The results of this series of investi- 
gations demonstrated statisticaily that 
school children born and reared in re- 
gions of Oregon located east of the 
Cascade Range have lower caries prev- 
alence rates in comparison with those 
of subjects living in regions west of 
the mountains. 





HADJIMARKOS: GEOGRAPHIC VARIATIONS 


Investigation into a number of en- 
viromental factors for an explanation 
of the observed variability in caries 
susceptibility produced two significant 
findings: (1) an inverse relationship 
etween amount of sunshine available 
in an area, in combination with alti- 
tude, and earies prevalence rates and 
2) a direct relationship between 
irinary selenium concentration and 
susceptibility to caries. Further stud- 
‘es are necessary for a clarification of 
the role played by these two environ- 
mental factors in caries attack and re- 
sistance. 

REFERENCES 

1. Dean, T. H.: Epidemiological Studies in 
the United States, in Dental Caries and 
Fluorine, Am. A. Adv. Se., Washington, 
D. C., 1946. 

2. Oregon State Board of Health, personal 
communications, 

3. Hadjimarkos, D. M., and Storvick, C. A.: 
The Incidence of Dental Caries Among 
Freshman Students at Oregon State Col- 
lege, J. Dent. Res. 27: 299, 1948. 

. Hadjimarkos, D. M., and Storvick, C. A.: 
Geographic Variations of Dental Caries 
in Oregon. Part I, J. Dent. Res. 28: 415, 
1949, 

. Hadjimarkos, D. M., and Storvick, C. A.: 
Geographic Variations of Dental Caries 
in Oregon. Part II, J. Dent. Res. 28: 594, 
1949. 

3. Hadjimarkos, D. M., Storvick, C. A., and 
Sullivan, J. H.: Geographic Variations 
of Dental Caries in Oregon. Part III, 
Oral Surg., Oral Med. & Oral Path. 3: 
481, 1950. 

. Hadjimarkos, D. M., and Storvick, C. A.: 
Geographic Variations of Dental Caries 
in Oregon. Part IV, Am. J. Pub. Health 
40: 1552, 1950. 

. Hadjimarkos, D. M., and Storvick, C. A.: 
Geographic Variations of Dental Caries 
in Oregon. Part V, Am. J. Pub. Health 
41: 1052, 1951. 

. Hadjimarkos, D. M., Geographic Varia- 
tions of Dental Caries in Oregon. Part VI, 
New York Dent. J. 21: 11, 1955. 

. Hadjimarkos, D. M., Storvick, C. A., and 
Remmert, L. F.: . Selenium and Dental 
Caries: An Investigation Among Oregon 
School Children, J. Peptat, 40: 451, 1952. 

ll. Albrecht, W. A.: Climate, Soil and 

Health. II. Managing Health Via the 


OF DENTAL CARIES IN OREGON 201 


Soil. Oral Surg., Oral Med. & Oral Path. 
1: 206, 1948. 


. East, B. R.: Mean Annual Hours of 


Sunshine and the Incidence of Dental 
Caries, Am. J. Pub. Health 29: 777, 1939. 


. Blackerby, P. E.: Intrastate Geographic 


Variations in Dental Caries Rates, J. Am. 
Dent. A. 30: 1241, 1943. 


. Dunning, J. M.: The Influence of Lati- 


tude and Distance From the Seacoast on 
Dental Disease, J. Dent. Res. 32: 811, 
1953. 


. Armstrong, W. D.: An Evaluation of 


the Role of Vitamins and Minerals in the 
Control of Caries, J. Dent. Res. 27: 376, 
1948, 


. Manville, I. A.: The Ultraviolet Com- 


ponent of the Sunlight of Portland, 
Oregon, Am. J. Dis. Child. 37: 972, 1929. 


. Frawley, J. M.: Ultraviolet Light in 


California Summer Sunshine, Am. J. Dis. 
Child. 41: 751, 1931. 


. Frawley, J. M., and Brown, F. A.: Ultra- 


violet Component of Central California 
Sunlight, California & West. Med. 40: 
358, 1934. 


. Moore, C. U., Broodie, J. L., Thornton, 


A. J., Lesem, A. M., and Cordua, O. B.: 
Failure of Abundant Sunshine to Protect 
Against Rickets, Am. J. Dis, Child. 54: 
1227, 1937. 


. Luckiesh, M., Taylor, A. H., and Kerr, 


G. P.: Ultraviolet Energy in Daylight. 
A Two-Year Record, J. Franklin Inst. 
223: 699, 1937. 


. Coblentz, W. W., and Stair, R.: A Daily 


Record of Ultraviolet Solar and Sky 
Radiation in Washington, 1941 to 1943. 
J. Res. National Bureau Standards 33: 
21, 1944. 


. Smith, M. I., Franke, K. W.,.and West- 


fall, B. B.: The Selenium Problem in 
Relation to Public Health, Pub. Health 
Rep. 52: 1496, 1936. 


. Smith, M. IL. and Westfall, B. B.: 


Further Field Studies on the Selenium 
Problem in Relation to Public Health, 
Pub. Health Rep. 52: 1375, 1937. 


24. Wheatcroft, M. G., English, J. A., and 


Schlack, C. A.: Effects of Selenium on 
the Incidence of Dental Caries in White 
Rats, J. Dent. Res. 30: 523, 1951. 


5. Trelease, S., and Beath, O. A.: Selenium, 


ed. 1, New York, published by authors, 
1949, p. 221, 


. Sognnaes, R. F.: Is the Susceptibility to 


Dental Caries Influenced by Factors 
Operating During the Period of Tooth 
Development? J. California Dent. A. 
(Supplementary Issue) 26: 37, 1950. 


. Geyer, C. F.: Vanadium, a Caries In- 


hibiting Trace Element in the Syrian 
Hamster, J. Dent. Res. 32: 590, 1953. 


. Wynn, W., and Haldi, J.: Dental Caries 


in the Albino Rat on High Sucrose Diets 
Containing Different Amounts of Alu- 
minum, J. Nutrition 54: 285, 1954. 





BILATERAL ADOLESCENT MAMMOPATHY AS A PRESENTING 
SYMPTOM OF RHABDOMYOSARCOMA OF THE HEART 


GorpoN Manson, M.D., AND WALLACE Rinpskopr, M.D. 
Des Mornes, Iowa 


HABDOMYOSARCOMA of the 
heart is a rare pathological con- 
dition. When bilateral tumors of the 
breast are the presenting complaint 
of such a condition and this is fol- 
lowed shortly by evidence of wide- 
spread bony involvement, a bizarre 
and puzzling picture results. It was 
felt that the occurrence of a case com- 
bining these unusual features merited 

reporting. 

CASE REPORT 


V. P., No. 115883, a white female, 


aged 12 years 4 months, was seen in 
the outpatient clinic of Broadlawns 


Polk County Hospital on Aug. 13, 
1954, with a complaint of bilateral 
breast masses of two months’ dura- 
tion. Admission for biopsy was ad- 
vised but was deferred until August 
22 because of a respiratory infection. 
History revealed that the budding 
stage of breast development began at 
age 10, somewhat earlier than the 
mother and later than an older sister. 
Breast development was apparently 
normal until two months before ad- 
mission, when the patient noted 
masses in the upper half of each 
breast, which may have inereased 
slightly in size in the interval before 
admission. There had been no pain, 
nipple discharge, or any change in 
the masses during menstrual periods. 
The patient noted only slight tender- 
ness in the mass in the right breast. 
A history of rough play was elicited 
which was difficult to evaluate. In- 


Blank Memorial Hospital 
Broadlawns Polk County 


From Raymond 
for Children and 
Hospital. 


jection of paraffin for cosmetic pur- 
poses was vigorously denied by 
mother and patient. The patient also 
complained of slight soreness with- 
out disability in the left knee and 
lower left thigh of two weeks’ dura- 
tion. Further inquiry into this latter 
complaint revealed nothing remark- 
able. 

Systemic review was negative. 

Menareche oceurred in February, 
1954. Menstrual history was unre- 
markable and unrelated to develop- 
ment of the breast lesions. Past his- 
tory and family history were non- 
contributory. 

Positive physical findings were 
confined to the breasts. In the upper 
hemisphere of each breast were situ- 
ated very firm, well-cireumscribed, 
freely movable, somewhat nodular, 
kidney-shaped masses with convex 
surfaces upward. Each measured ap- 
proximately 9 by 4 em. These were 
thought to be separate from the 
breast parenchyma which was pal- 
pable beneath the nipples and for 
only a short distance radially. There 
was some mild tenderness in the mid- 
portion of the upper aspect of the 
right breast mass. Breast develop- 
ment was mid-adolescent in degree. 
There was a single, discrete, non- 
tender, freely movable lymph node 
in the apex of each axilla about 7 
mm. in diameter. 

Admission hemoglobin was re- 
ported 13.1 Gm. per 100 ¢.c. White 
blood count was 25,900 per eubie mil- 
limeter, with a differential count of 
eosinophils 4 per cent, juveniles 2 
per cent, stab cells 12 per cent, poly- 
morphonuclears 33 per cent, lympho- 
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eytes 46 per cent, and monocytes 3 
per cent. The sedimentation rate 
(Wintrobe method) was 39 mm. per 
hour. Blood serology was negative. 
Because of a complaint of mild 
lower left thigh pain, radiographic 
studies of the long bones were done. 
They revealed barely perceptible 
widening of the medullary portion of 
the middle third of the left femur to- 
gether with slight periosteal prolif- 
eration in the same area (Fig. 1). 
Chest film was normal. The patient 
was seen by pediatric, surgical, and 
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entiated tumor was found. The in- 
cisions were closed and the patient 
returned to her room. 

Histological examination of the 
bone marrow showed almost complete 
replacement by cells which were 
small in size, were round or oval, and 
had a nucleus which occupied almost 
the entire cell. The nuclear chro- 
matin varied in appearance, in some 
places being quite fine and in other 
places coarse and mottled. There was 
some variation in cell size, and multi- 
nucleated cells were seen. The cyto- 





Fig. 1.—Radiograph showing slight widening of medullary 


portion of left femur and slight 


periosteal proliferation. 


gynecological consultants. Opinions 
were diverse. It was decided to bi- 
opsy the breast lesions with a pre- 
operative diagnosis of either lym- 
phoma or primary bone tumor with 
metastases to the breasts. 


On August 28, the patient was 
taken to surgery, and after induc- 


tion of general anesthesia, a sternal 
marrow aspiration was performed, 
followed by bilateral breast biopsy. 
Frozen sections of the breast lesions 
were studied, and a highly undiffer- 


plasm of the cells tended to be darkly 
basophilic and had numerous fine 
vacuoles (Fig. 2). The cells seen 
were not the typical ‘‘blast’’ forms 
usually seen in leukemia. It was 
clear that there was infiltration of 
the marrow by a poorly differentiated 
tumor. After prolonged search of 
peripheral blood spreads, a single cell 
similar to those seen in the bone mar- 
row was found. 

Histological examination of the 
breast biopsy material showed almost 
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complete replacement of the breast 
tissue by tumor eells. These cells 
were small in size, having a poorly 
differentiated cell border and a round 
basophilic nucleus. In some places 
there was a tendency toward spin- 
dling of the cell, but in most places 
the cells appeared round. From the 
distribution of the infiltrating cells 
and their appearance, it was probable 
that the tumor cells did not arise in 
the breast tissue proper. 

After examination of the marrow 
and breast biopsy material, the pa- 


Fig. 2. 


lasts. 


thologist, (W. R.) expressed the fol- 
lowing opinion: ‘‘To be considered 
in the differential diagnosis are (1) 
acute leukemia, possibly of stem cell 
type, with infiltration of bone mar- 
row and breast; (2) malignant lym- 
phoma, with infiltration of the breast 
and bone marrow; (3) Ewing’s tu- 
mor, with diffuse involvement of the 
bone marrow.’’ 

On Aug. 30, 1954, the patient com- 
plained rather bitterly of lumbar 
back pain at the level of L, with 
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girdlelike radiation. Radiographs of 
the area revealed destruction of the 
body of L; with collapse of the verte- 
brae. The following day the patient 
was started on cortisone by mouth. 
She was given 300 mg. the first day, 
200 mg. the second, and 100 mg. daily 
thereafter until September 14, when 
it became apparent there was no re- 
sponse by the tumor to this drug. 
Also, from September 10 to 16, the 
girl was given a total of 300 r to each 
breast and a total of 400 r by two 
portals to the lumbar spine. This 


Bone marrow smear showing numerous “blast” forms later identified as rhabdomyo- 
(x 900; 


reduced %.) 


treatment likewise produced no dis- 
cernible effect. The patient was then 
started on 75 mg. 6-mereaptopurine 
daily, and her white blood count was 
followed for signs of leukopenia. A 
total of 1,000 e.c. of blood was given 
to alleviate progressing anemia. She 
was discharged on 6-mereaptopurine 
on Oct. 2, 1954. 

The patient was home for six days, 
during which time she was constantly 
distressed by weakness, vomiting, 
and anorexia. She returned to the 
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hospital on October 8 because of in- 
ability to retain fluids by mouth. At 
this time it was noted that the breast 
lesions had diminished in size about 
70 per cent, and it was felt the tumor 
was showing response to the 6-mer- 
eaptopurine. On October 12 radio- 
graphs showed extensive metastatic 
lesions in the pelvis and lumbar spine 
(Fig. 3). The patient was given 
blood transfusions, tube feedings, and 
parenteral fluids and was again sent 
home the following week end. She 
soon returned with the same com- 


Fig. 3.—Radiograph of lumbar spine 
plaints and thereafter followed a pro- 
gressive downhill course. By Oc- 
tober 18 she developed a severe, hack- 
ing cough without evidence as to its 
cause, and this continued through- 
out much of her subsequent course. 
Frequent white blood counts showed 
a continued decrease, but at no time 
did they fall below 4,200 per eubiec 
millimeter. Differential counts 
showed a myelophthisic picture with 
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a marked left shift, and many nuele- 
ated red blood cells were seen. Plate- 
let count also gradually fell to a final 
level of 46,000 per cubic millimeter 
on October 27. At this time the 
6-mereaptopurine dosage was in- 
creased to 50 mg. twice daily but 
failed to alter progress of the disease. 
Later, generalized petechiae and ec- 
chymoses appeared. From Novem- 


ber 12 to the time of her death the 
patient was disoriented 
quietly Nov. 23, 1954. 
for autopsy was obtained. 


and died 
Permission 


showing extensive metastasis. 

Autopsy.— 

Gross: Autopsy was performed 
twelve hours post mortem, and only 
the significant findings are reported. 
On external examination the breasts 
were symmetrical, markedly in- 
creased in firmness, and on section 
were found to be completely replaced 
with tumor. The masses were freely 
movable and not attached to skin or 
underlying pectoral muscle. The per- 
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itoneal cavity contained an estimated 
200 ¢.c. of clear, straw-colored fluid. 
The omentum was almost completely 
replaced by nodules of firm, homo- 
geneous-appearing gray tumor. Nu- 
merous nodules of tumor measuring 
up to 1 em. in diameter were found 
along the mesenteric attachment of 
the small intestine. Each pleural 
cavity contained an estimated 300 c.c. 
of clear, straw-colored fluid, and 
many metastatic nodules were noted 
on the parietal and visceral pleura. 
A small remnant of thymic tissue 
present in the upper mediastinum 
was replaced by nodules of tumor 
tissue. The pericardial cavity was 
markedly distended and contained an 
estimated 800 e.c. of clear fluid. The 
heart weighed 290 grams; the peri- 
cardial surface was dull gray. Epi- 
vardial fat was replaced by tumor 
which was firm and grayish white. 
Infiltration by tumor was pronounced 
about the auricles and right ventricle. 
The right ventricular muscle was al- 
most completely replaced by tumor 
in some areas and extensive tumor 
proliferation was noted through the 
entire interventricular septum. The 
left ventricle was also extensively 
involved. The endocardium was 
smooth. Seetion of the lungs showed 
much serosangineous fluid, and the 
outline of the branches of the bron- 
chial tree and vasculature was thick- 
ened and accentuated, apparently 
due to tumor infiltration. On see- 
tion, the head of the pancreas was 
found to contain an infiltration of 
tumor between lobules of acinar tis- 
sue. A single 1 em. tumor nodule 
was found in the left adrenal gland. 
The pelvie viscera were unremark- 
able, save for a few nodules of tumor 
in the broad ligaments and over the 
serosal surface of the uterus. Exam- 
ination of the sternum, lumbar verte- 
brae, and pelvis revealed extensive 
replacement of bone by masses of 
soft grayish tumor. 
Sections of thyroid 
glandular 
nodules of 


Microscopic: 
showed normal-appearing 
structures with several 
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tumor tissue external to the capsule, 
one of which invaded to a slight de- 
gree between the glandular acini. 
The tumor tissue had a varied ap- 
pearance. Numerous small clumps 
and sheets of tumor cells were seen, 
having a poorly defined pale cyto- 
plasm and a nucleus which tended to 
be round to slightly oval and some- 
what reticulated. In many places 
tumor cells were seen having from 
two to eight nuclei. In other areas 
the tumor cells tended to be some- 
what spindle shaped with well-de- 
fined cell borders. Here the cyto- 
plasm of the cell was eosinophilie and 
finely reticular. There was a slight 
tendency for the elongated cells to 
display cross striations. 

Nodules of tumor tissue were seen 
occupying the atrophic remnants of 
the thymus. In several places the 
tumor was composed almost entirely 
of the small cell type with pale cyto- 
plasm and round nucleus described 
above. In other areas large nodules 
are seen composed completely of 
giant cell forms and spindle cell 
forms. These spindle cells showed 
definite cross-striations (Fig. 4). 


Sections of the ventricular muscle 
showed permeation of the myocar- 
dium by tumor. In most places the 
cells tended to be of round cell type, 
although occasional multinucleated 
forms and some spindle forms were 
seen. 

Sections of the lungs showed simi- 
lar tumor tissue surrounding the 
large vessels, bronchi, and infiltrat- 
ing the connective tissue septa of the 
lung. Thickening of the pleura by 
tumor tissue was also seen. The var- 
iegated appearance of the tumor from 
one place to another was remarkable, 
though the tumor was of predom- 
inantly round cell type. Beneath the 
pleura in one area, numerous cells 
were seen containing cross-striations. 


Sections of mesentery showed al- 
most complete replacement by pleo- 


morphie tumor tissue. Pancreatic 
acini were similarly infiltrated with 
sheets of tumor, mostly of small cell 





MANSON AND RINDSKOPF : 


type. Sections through both adrenals 
showed masses of metastatic tissue 
replacing the cortex. Infiltration of 
periadrenal fat was also seen. In 
some places within the adrenal there 
was pronounced spindling of tumor 
cells. Tumor tissue was seen to invade 
the serosal surface of the uterus and 
myometrium. 

Sections of both breasts revealed 
invasion and replacement by pleo- 
morphie tumor similar to that pre- 
viously described. Small masses of 
tumor were seen within the breast 


™ 


Fig. 4.—Tumor cell showing typical cross-striations. 
(X900; reduced %.) 


terior mediastinum. 


lymphatics in many places. A sec- 
tion from one of the tracheal lymph 
nodes showed almost complete re- 
placement by tumor. Examination 
of bone from the pelvis and lumbar 
vertebrae showed marked invasion 
and replacement by tumor. In many 
places there was marked spindling 
of the tumor cells, and in other areas 
new bone formation was noted. 


Final Diagnosis: (1) Rhabdomyo- 
sarcoma, primary in the heart; (2) 
metastases to pleura, lungs, breasts, 
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mesentery, thyroid, omentum, adre- 
nals, lymph nodes, bone and uterus; 
(3) pericardial effusion; (4) pleural 
effusion, bilateral; (5) ascites; (6) 
lungs, infarcts, fresh; (7) lungs, con- 
gestion; (8) skin, multiple hemor- 
rhages. 
DISCUSSION 

Clinical_—Preoperatively, this girl 
presented an unusual problem in dif- 
ferential diagnosis. The question 
arose as to whether biopsy was de- 


. a 7 
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* * 2s 


From a metastatic nodule in the an- 


sirable in view of psychological and 
considerations, together 
with the probable need for properly 
functioning mammary glands in later 
life and the effeet which biopsy might 
have on the developing breast paren- 
chyma. Virginal hypertrophy of the 
breast had to be ruled out inasmuch 
as 50 per cent of such cases are bi- 

The patient was in the 
age group, but the masses 


cosmetic 


lateral. 
proper 
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were too firm and well delineated to 
be consistent with this diagnosis. 
Also, the indefinite lumpy sensation 
of such hypertrophy is more centrally 
situated in the breast substance. Be- 
nign fibroadenomas were considered, 
since 10 per cent of such lesions oe- 
eur in the 9-to-17-year age group, usu- 
ally are situated in the upper half of 
the breast, and occur bilaterally in 
about one-sixth of the cases. Phys- 
ical findings were those of fibroadeno- 
mas, but the myelophthisie peripheral 
blood picture and radiographically 
evident bone lesion suggested a more 
diffuse disease process. What Ge- 
schikter? has referred to as ‘‘non- 
indigenous breast lesions’’ were con- 
sidered, but the bilaterally symmet- 
rical distribution of the lesions was 


against this diagnosis inasmuch as 


such lesions are rarely bilateral and 
then only in terminal patients. 


This 
includes fatty, angiomatous, 
myomatous, cartilaginous and _ os- 
seous tumors, dermoids and sweat 
gland tumors, both benign and malig- 
nant. Such lesions are rare, though 
in his text Geschikter tabulates 105 
eases, 21 per cent of which were ma- 
Because of the history of 
necrosis strongly 
condition is of 


term 


lignant. 
trauma, fat was 
considered. This 
greater interest in the adult than the 
pediatric age group, as it is clinically 
indistinguishable from breast car- 
cinoma. In the adult the necessity 
for prompt biopsy of such a mass is 
clear, while in the adolescent girl this 
is by no means so. In an adult series 
fat necrosis represented 2.76 per cent 
of breast lesions, and sixty-two pa- 
tients out of 100 in whom the diag- 
nosis was proved by biopsy gave no 
history of trauma.? The age of the 
patient, the bilateral nature of the 
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lesions, and their location in the 
periphery of the breasts virtually 
ruled out breast carcinoma. From 
1908 to 1940 only three authen- 
ticated cases of prepubertile breast 
carcinoma are reported. Sears and 
Schlesinger* reported a case in 1940 
of adenocarcinoma, grade II, in a 10- 
year-old girl, which was treated by 
simple mastectomy, resection of the 
pectorales, and exploration of the ax- 
illa. There was no recurrence after 
a one-year follow-up. This appears to 
be the youngest reported case. In 
more recent studies of breast car- 
cinoma, the disease is not reported 
in patients less than 22 years of age 
and rarely at this age. 
Extramammary tumors metastatic 
to the breast were our final diagnostic 
consideration. Virchow stated in 
1863 that organs which have a tend- 
ency to primary malignant disease 
are rarely the site of metastatic dis- 
ease. Experience has proved the ac- 
euracy of this statement, at least in 
regard to the breast, and few reports 
of such lesions are found. Dawson‘ 
in 1936 reported a case of gastric car- 
cinoma in a 25-year-old lactating 
woman and reviewed the literature 
to that time. He found that breast 
lesions are not often seen until the 
terminal phases of the disease, and 
even then the breast involvement is 
usually not bilateral. Primary tu- 
mors metastatic to the breast are re- 
ported as arising in the skin (mel- 
anoma and squamous cell carcinoma), 
the cervix, endometrium, stomach 
and liver, all adult cases. He found 
three cases of lymphosarcoma; and, 
curiously enough, the only patient 
with bilateral metastases was a 16- 
year-old girl. Horam® in 1937 re- 
ported a case of lymphatic leukemia 
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in a 39-year-old woman with bilateral 
mammary changes. She stated that 
breast lesions are not uncommon in 
ehloroma but are rarely seen in lym- 
phatie leukemia. The only previously 
reported similar case seems to have 
een that of McWilliams and Hanes® 
in 1912. Hill and Stout’ reviewed 


the subject of breast sarcoma in 1942 
ind noted that in the past the term 
‘‘sarecoma’’ had been loosely applied 
o many breast lesions not of frankly 


-pithelial origin. They proposed a 
classification of sarcomatous primary 
breast lesions and reported two pa- 
tients with lymphosarcoma appar- 
ently metastatic to the breast, one 
with acute myeloid leukemia diag- 
nosed by breast biopsy, and one with 
benign lymphoma diagnosed by 
breast biopsy who succumbed six 
months later to lymphatie leukemia. 
It was their opinion that leukemic 
tumors of the breast may be of my- 
eloid or lymphoid origin, usually are 
of the acute type, and tend to pro- 
gress rapidly to death. That this 
patient’s tumor originated in the 
heart was, of course, not suspected. 
Review of the biopsy material after 
death disclosed no features to sug- 
gest its myogenic origin. Neither did 
the patient have symptoms referable 
to the heart as reviewed by Whar- 
ton.s There were no murmurs and 
the chest film was normal. It is un- 
fortunate no electrocardiogram was 
done, for evidence of the diffuse myo- 
eardial disease might have been de- 
tected. Of interest is the fact that 
only five’ ** ** 2 27 of the eighteen 
previously reported cases were diag- 
nosed ante mortem. Death in this pa- 
tient was due to the cachexia of wide- 
spread metastatic disease. 
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Pathological.—Histological _ classifi- 
cation of the tumor as a rhabdomyo- 
sarcoma was readily made on autopsy 
specimens. Typical elongated cells 
with longitudinal and eross-striations 
were seen in many places. Occasional 
giant cells were seen. Pleomorphism 
was spectacular and in retrospect it 
was apparent that the presence of 
large numbers of rhabdomyoblasts 
had made histological diagnosis diffi- 
cult ante mortem. 

Determination of the primary site, 
however, presented something of a 
problem. It was necessary to estab- 
lish whether the tumor was primary 
in the heart or was metastatic. Since 
the only striated musele found in- 
volved by tumor at autopsy was the 
myocardium, we feel the tumor arose 
there and represents the nineteenth 
reported case of primary rhabdomyo- 
ecarcoma of the heart. The muscula- 
ture of the extremities, thorax, back, 
and abdomen was conspicuously free 
of neoplasm. Next to the myocar- 
dium and bone marrow, the most ex- 
tensive involvement was seen in the 
breasts and, despite this, the under- 
lying pectoral muscles were free of 
tumor tissue. The possibility was 
considered that the heart lesion was 
metastatic. Review of the literature 
revealed no convincing report of 
rhabdomyosarcoma metastatic to the 
heart. A number of cases of other 
types of metastatic heart sarcoma 
were found,®"* however, and ‘‘rhab- 
domyosarcoma of the kidney’’ met- 
astatic to the right auricle is re- 
ported by Ritchie without clinical 
data.’* That the present cardiac le- 
sion arose from an occult primary 
lesion deep in the skeletal muscula- 
ture which evaded clinical and au- 
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topsy study is difficult to rule out. 
While theoretically possible, the pre- 
ponderance of striated muscle in- 
volvement in the myocardium renders 
Similarly, 


this a remote possibility. 
in the case of Barnes and associates,"* 
which was diagnosed ante mortem by 
biopsy of a deltoid nodule together 
with electrocardiographie changes, it 
might have been argued that the pri- 
mary lesion was deltoid rather than 


myocardial but for the preponder- 
ance of myocardial disease at au- 
topsy. 

Reports of primary heart tumors 
show that the characteristics of the 
lesions are variable. In his review, 
Wharton® found only 22 per cent had 
polypoid intracardiac projections. 
Previously reported rhabdomyosar- 
comas were definitely infiltrative and 
without intracardiac extension in two 
eases.** ** Six patients had frankly 
polypoid intracardiac lesions,’*-*° five 
had intracardiac extensions together 
with diffuse infiltrative myocardial 
disease.**-*> Three cases have been 
characterized by minimal cardiac le- 
sions with extensive contiguous or 
metastatic extracardiac disease.** ** ™ 
Unfortunately, Escher’s** report was 
not available for study. One case was 
reported in which the primary lesion 
was found on the tricuspid valve with 
extensive pulmonary metastases 
which was thought clinically to be a 
primary lung tumor but which at 
autopsy proved otherwise.2® Whar- 
ton® found that 55 per cent of all 
types of primary heart tumors arose 
in the right heart and 33 per cent in 
the left, while 12 per cent were of in- 
apparent origin. The present pa- 
tient’s atria and right ventricle were 
most heavily involved though there 
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was also infiltration of the left ven- 
tricular muscle. 

Metastatic lesions in the heart are 
said to appear usually as discret 
nodules within the myocardium. 
Rarely do such lesions encroach o1 
the heart chamber.’? Occasionally) 
diffuse infiltration of the myocardiun 
is seen in metastatic disease *° but 
seems to be uncommon. Finally, the 
distribution of metastatic disease ir 
this patient seems to follow the pat- 
tern noted in primary cardiae tumors 
in general,® except that the liver and 
kidneys were not involved. 


SUMMARY 


The nineteenth case of primary 
rhabdomyosarcoma of the heart is re- 
ported, together with autopsy find- 
ings. 

The differential diagnosis of bi- 
lateral adolescent breast masses, the 
presenting complaint, is discussed. 

The reasons for considering this 
neoplasm primary in the heart, a rare 
site of origin, are enumerated, to- 
gether with a brief review of the lit- 
erature. 
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ACRODERMATITIS ENTEROPATHICA 


(DANBOLT-CLOSS) IN FIVE 


SIBLINGS 
Erricacy or DiopoqurIN IN Its MANAGEMENT 
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CRODERMATITIS enteropathica 
A was first described as a specific 
entity by Danbolt and Closs' in 1942, 
as a condition with simultaneous 
oceurrence of cutaneous and gastro- 
intestinal disturbances. Except for 
the report of Dillaha and associates,’ 
all other mention of this syndrome is 
to be found in the dermatological 
literature. Dillaha reviewed the liter- 


ature at that time and was able to 
identify twenty cases in addition to 


his own. Most of these cases were 
diagnosed in retrospect. Since that 
time Bloom and Sobel® have reported 
an additional case, besides uncovering 
three more cases. Because this syn- 
drome occurs only in the pediatric 
age group, and is often erroneously 
diagnosed as generalized moniliasis, 
or epidermolysis bullosa, it is felt 
that many more cases will be un- 
earthed once the subject is introduced 
into the pediatric literature. Early 
diagnosis of this previously lethal dis- 
ease is of even more importance now 
that the symptoms can be controlled 
with Diodoquin. 

According to Danbolt,* this disease 
is noted for its periods of spontaneous 
remissions and exacerbations. There 
is an alopecia of the scalp, eyebrows, 
and eyelashes, with an associated 
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photophobia. The typical eruption 
(Fig. 1) oceurs as irregularly shaped 
vesiculopustulobullous plaques located 
chiefly about the mucocutaneous ori- 
fices and on the peripheral areas of 
the extremities. The distal phalanges 
show severe paronychia, the nails are 
often distorted, and sometimes are 
even lost. During exacerbations the 
cutaneous lesions appear quite in- 
flamed, while the tongue and buceal 
mucosa show a whitish coating with 
an associated halitosis. 

In addition to the skin findings, the 
infant with the well-developed dis- 
ease presents the typical picture of 
the celiac syndrome. The infant is 
listless, anorexic, and apathetic. Tis- 
sue wasting is present with an asso- 
ciated retardation of growth. The 
abdomen is usually slightly distended. 
Many frothy, bulky, foul-smelling 
stools oceur daily during the periods 
of exacerbation. During the remis- 
sion periods the gastrointestinal symp- 
toms also abate. The appetite im- 
proves, the abdomen becomes soft, and 
the stools, although still soft, are 
almost normal in frequency and 
appearance. Danbolt coined the name 
“acrodermatitis enteropathica” in 1942 
because he felt that the intestinal 
symptoms were the primary factor in 
producing the skin manifestations. 














VEDDER: 


Brandt® made the observation that 
the disease was connected with some 
unknown factor found in breast milk. 
He noted that the infants did not 
show signs of the disease until other 
foods added, but they were 
always of a minor nature until 
breast milk was completely discon- 


were 
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was unsuccessful in improving his 
patients with dietary management. 
In moniliasis the alopecia is always 
preceded by scalp dermatitis and it 
is never total; there is a lack of 
familial occurrence, and Candida albi- 
cans ean regularly be identified. In 
acrodermatitis enteropathica, C. albi- 





Fig. 1.—Characteristic 
Note alopecia and apathetic facial 
J. A. M. A., 1953.) 
tinued. It was noted also that tem- 
porary remissions could be produced 
by introducing breast milk into the 
diets of older patients. Some reported 
success and others failures on placing 
these children on a celiac regimen. 
Hopkins® reported success in his case 
by using an antisprue diet. Danbolt 


distribution of cutaneous 
expression. 


enteropathica. 
Aavik: 


acrodermatitis 
Lorincz, and 


lesion of 
(Courtesy Dillaha, 


cans is found only occasionally. Even 
when the monilia is eradicated in 
these instances, new lesions continue 
to form. Hopkins® considered the 
skin lesions to be ids associated with 
gastrointestinal moniliasis. However, 
C. albicans cannot be routinely cul- 
tured from the duodenal secretions or 
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the stools in acrodermatitis entero- 
pathica. 

In epidermolysis bullosa, alopecia 
of the scalp and gastrointestinal symp- 
toms do not occur. The dramatic 
response to Diodoquin is likewise not 
present in epidermolysis bullosa. Also 
mechanical trauma does not aggravate 
acrodermatitis enteropathica. 
ruled out because 
abnormal 


ean be 
there is_a steatorrhea, an 
roentgenological pattern of the gastro- 
intestinal tract, and an abnormal glu- 
cose tolerance curve which is not found 
trial with an 


Sprue 


in aerodermatitis. <A 


antisprue diet does not help most of 


these patients with acrodermatitis 


enteropathica. 

Giardia lamblia infestation has been 
implicated in only two of the cases 
However, this organism 
in the 


reported.* * 
might 
earlier cases as a search of the duo- 


have been overlooked 
denal secretions are required in most 
instances. It is quite possible that 
this protozoan is just an incidental 
saprophyte, for treatment with an 
antiprotozoan drug does not produce 
a permanent remission. 
The etiology of 
enteropathica is obscure, but the evi- 
dence points toward a recessive mode 
of transmission. Bloom has noted a 
familial ineidence in eight cases. Also 
Bloom’s reported case was the fourth 
in which consanguinity was a factor. 


acrodermatitis 


Danbolt believed the prognosis was 
poor and felt that death from inter- 
current infection was almost certain 
to oecur. Of the twenty patients re- 
viewed by Dillaha, five are known to 
be dead, The oldest patient was 8 
years at the time of death. Since 
then, Ugland’s* patient has also died. 
yuy™ noted marked improvement in 
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a male patient at puberty, with par- 
tial clearing of the skin and regrowth 
of hair. 

The treatment prior to Diodoquin 
was unsatisfactory. Success which 
was previously attributed to certain 
drugs could not be duplicated on 
other patients or later on in the same 
patient. The variability in the efficacy 
of various drugs could no doubt be 
explained on the basis of spontaneous 
remissions. However, the mainte- 
nance of a strict celiac diet did seem 
to have a favorable effect on some 
patients. Diodoquin (diiodohydroxy- 
quinoline), suggested by Schlomovitz,° 
has never failed to clear the skin 
lesions within two weeks’ time; the 
hair begins to grow, the child’s 
apathy, irritability and anorexia dis- 
appears and the stools become formed 
and less frequent. However, Bloom 
does not show Dillaha’s enthusiasm 
for producing a permanent cure with 
the drug. It is hard to understand 
how this drug, which exerts almost 
its entire antibacterial and antipara- 
sitie action in the intestinal tract, can 
have such a salubrious effect on a 
congenital hereditary disorder. Bloom 
suggests that the drug eliminates the 
formation of toxie products in the 
intestinal lumen which would other- 
wise be absorbed. 


CASE REPORTS 


The five cases presented are all 
siblings. They represent the second, 
seventh, tenth, eleventh, and twelfth 
pregnancies. The other seven siblings 
are all living and well. There is no 
known consanguinity in the immediate 
family. 


Case 1.—Marjorie L., born Oct. 28, 
1932. The first skin lesions started at 
8 months of age. Breast feedings were 
completely discontinued at 10 months. 
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She was first observed at the age of 
) years in October, 1937. She had the 
ypical lesions about the body orifices, 
narked photophobia was present, and 
several of the fingernails had been re- 
ently lost. A diagnosis of pityriasis 
ubra pilaris was tentatively made. 
me attempt to confirm the diagnosis 
yy a skin biopsy was inconclusive, as 

typical follicular papule could not 
identified in the microscopic sec- 
ions. She had periodic remissions 
iostly in the summer and exacerba- 
ions in the winter. All forms of 
reatment were of dubious value. In 
ecember, 1944, she had a _ severe 
econdary infection with C. albicans 
nd staphylococci, which required hos- 
jitalization. Consultation in a neigh- 
ring medical center was requested, 
nd an appointment was made for 
\lareh, 1945. However, the menarche 
ad oceurred in February, and all 
symptoms of this disease had com- 
iletely disappeared within three 
weeks. As a result the consultive 


appointment was cancelled. The pa- 


tient has remained well until the pres- 
ent time. She was married in 1954, 
and in April, 1955, was reported to be 
in the first trimester of her first preg- 
naney. 


Addendum.—While this paper was 
in press, Marjorie had the first exac- 
erbation of her skin manifestations in 
June, 1955. This episode occurred 
after a ten-year remission. The le- 
sions became severe enough in July 
to require control with Diodoquin. 

On October 26, the pregnancy was 
terminated by cesarean section because 
of a eontracted pelvis, breech presen- 
tation, and a marked polyhydramnios. 
The 5 pound 4 ounce infant was a 
typieal achondroplastie dwarf that 
made a feeble respiratory effort and 
died in one-half hour. Since the in- 
terruption of the pregnancy, the 
mother’s skin has remained clear with- 
out specific medication. 

Case 2.—William L., born April 20, 
1942, weighing 8 pounds 10 ounces. 
His progress in early infancy was un- 
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eventful until his mother became ill 
with acute hepatitis in early August, 
and had to stop nursing him. His 
skin lesions first appeared about two 
weeks later and became rapidly so 
severe that hospitalization was advised 
on Sept. 8, 1942. On admission he 
weighed 12 pounds 8 ounces. There 
were extensive vesicular, crusting, 
erythematous areas about the face, 
scalp, diaper area, and all the digits, 
with several severe paronychia. White 
plaques were noted in the oral mucosa. 
There was considerable loss of hair. 
The stools were frequent, frothy, and 
foul smelling. C. albicans was readily 
cultured from scrapings from the 
lesions about the buttocks, but not 
found in the stools. 

After a month of symptomatic treat- 
ment he was discharged as slightly 
improved, weighing 13 pounds 1 ounce. 
However, an exacerbation of the skin 
and gastrointestinal manifestations 
oceurred in November, 1942. He was 
referred to a near-by University Hos- 
pital in December, where the infant’s 
condition continued to deteriorate, with 
a fatal termination occurring on Dee. 
27, 1942. An autopsy permit was not 
granted, but on clinical grounds he 
was signed out as generalized monilia- 
sis. 

Case 3.—Marilyn L., born Aug. 2, 
1950, birth weight 8 pounds 6 ounces. 
She was entirely breast fed until 3 
months of age, and partially so until 
7 months. The first skin lesions ap- 
peared at 4 months, but were rather 
mild while some breast milk was being 
ingested. Her general nutrition was 
still good and her weight was 12 
pounds 9 ounces. In spite of continu-- 
ous treatment her condition became 
progressively more grave. By April, 
1951, when 8 months old, the weight 
was only 13 pounds 1 ounce. The 
typical acrodermatitis lesions were 
present about the mucocutaneous ori- 
fices (Fig. 2). Total alopecia was now 
present and the photophobia was so 
severe that it necessitated care of the 
child in a darkened room. In addi- 
tion she presented the typical picture 
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of the celiac syndrome with the pro- 
tuberant abdomen and the marked tis- 
sue wasting. She was seen in con- 
sultation in a large medical center at 
this time. They concurred in our 
diagnosis of moniliasis even though 
they were unable to culture C. albi- 
cans from the skin lesions. 

She ran a stormy course during her 
long hospitalization period from May 
to November, 1951, and she almost 
died from intereurrent infections on 
three occasions. C. albicans was cul- 
tured from four different stool speci- 
mens, and once from a draining ear. 
The stools were consistently negative 


2.—Marilyn L., July, 1951, aged 11 
Note the complete alopecia and the 
lesions about the mucocutaneous 
Case 3. 


Fig. 
months. 
extensive 
orifices. 


for amebae and G. lamblia. No giardia 
or monilia were found in one examina- 
tion of the duodenal seeretions. All 
forms of treatment failed, which in- 
eluded a short trial with ACTH, until 
she was placed on a strict celiae diet 
in August. The stools became formed 
and numbered only two daily. The 
skin cleared partially and the hair be- 
gan to reappear (Fig. 3); at the time 
of her discharge in November the 
weight was 15 pounds 74% ounces. 
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During the next eighteen months 
she was never completely free of symp- 
toms but remained fairly well as long 
as refined carbohydrates were avoided 
Diodoquin was started in May, 1953, 
at the time of an acute exacerbation 
which ineluded complete alopecia, 
photophobia, and diarrhea. On a dose 
of 333 mg. of Diodoquin q.i.d. over a 
three-week period, a complete remis 
sion of all symptoms was produced for 
the first time since the onset of the 
illness. During the next two years 
the child has remained well except for 
three minor flare-ups. These exacerba- 
tions oceurred only after Diodoquin 
had been discontinued for a two- to 
four-week period (Fig. 4). There 
have been no obvious toxic effects 


noted from the long-continued use of 


Fig. 3.—Marilyn L., November, 1951, aged 
15 months. Improvement of skin and re- 
growth of hair on celiac management. 


this drug. Her development has im- 
proved so that on March 7, 1955, her 
weight was 35 pounds 10 ounces, and 
length 3714 inches. 

Case 4.—Richard L., born Feb. 12, 
1953. He was never breast fed and 
the first skin lesions were noted at th: 
age of 4 weeks. When first seen as an 
outpatient on April 6, 1953, he had 
the typical lesions about the mucocu- 
taneous orifices. A tentative diagnosis 
of moniliasis was made. 
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When next seen on May 14, 1953, 
he weighed 11 pounds 914 ounces. 
There were many vesicles and bullae 
about the mouth, nose, ears, scalp, 
and perianal areas. The abdomen was 
distended and he was having four 


Fig. 4. 
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When next seen on May 20, 1955, he 
was having one normal stool daily, and 
all the skin and mucosal lesions had 
cleared. 

Over the next two years his course 
has been similar to Marilyn’s. His four 


Marilyn, Richard, and Barbara L., March 7, 1955, after being off Diodoquin one month. 


Two weeks of Diodoquin therapy completely cleared the skin of all three children. 


voluminous, foul-smelling stools daily. 
There were white plaques on the bue- 
eal mucosa. The diagnosis was changed 
to acrodermatitis enteropathica, and 
333 mg. Diodoquin t.i.d. was started. 


exacerbations occurred only after 
Diodoquin had been discontinued 
(Fig. 4); on one occasion the time in- 
terval was only three days. Like- 
wise the drug has never failed to pro- 
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duce a complete remission and has as 
yet produced no discernible toxic 
effects. 


Case 5.—Barbara L., born March 8, 
1954, weight 8 pounds 8 ounces. She 
was partially breast fed and no skin 
eruptions were noted until the middle 
of August. About this time a greater 
amount of refined carbohydrate was 
added to the diet and the quantity of 
breast milk had been diminishing. 

On Aug. 30, 1954, a marked ery- 
thematous rash was present over the 
diaper area and about the mouth and 
nose. No vesicles or bullae were pres- 
ent, but there was weeping of the vul- 
var and perianal tissues. Acroderma- 
titis enteropathica was strongly sus- 
pected, and Diodoquin, 166 mg. t.i.d., 
was started, which produced a com- 
plete remission in eight days of treat- 
ment. She has had one exacerbation 
after being untreated for one month, 
but Diodoquin again completely 
cleared all the lesions after two weeks. 


DISCUSSION 
The occurrence of five cases in one 
family supports the feeling that acro- 
dermatitis enteropathica is a familial 
hereditary Wende’® 
this condition in three out of four sib- 


lings. Brandt® found that five of his 
six cases were siblings; two separate 


disease. noted 


families were involved, one containing 
two girls and one boy, and the other 


two boys. Sechultz’s'' two patients 
were also siblings. 
All of our five patients demon- 


strated the efficacy of breast milk. 
While on the breast they had very 
few symptoms. Richard, who never 
was on the breast, developed the dis- 
ease during his first month of life. 
Fortunately Diodoquin was discovered 
soon enough to prevent debilitating ill- 


ness. Marjorie’s experience of a per- 


manent remission at the time of me- 
nareche would tend to favor some hor- 
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monal agent being involved. How- 
ever, the female hormones apparently 
are not essential, as Guy’® observed a 
male patient make a spontaneous re- 
covery at the time of puberty. ACTH 
is definitely not involved in producing 
remissions, as it caused a marked 
flare-up of Marilyn’s skin manifesta- 
tions. The male or female sex hor. 
mones were not used on our patients 
but will be considered if Diodoquin 
ever loses its effect in controlling the 
symptoms. 

The mechanism of the 
Diodoquin in acrodermatitis 
pathiea is not known, but the results 
obtained with our patients makes it 
fairly clear that. the drug does not 
eure the basic inherited defect. The 
duration of the drug’s action is hard 
to evaluate beeause this disease is 
prone to spontaneous remissions. 

However, the drug has never failed 
to halt an exacerbation. All symptoms 
of the disease have always disappeared 
when treated over a two- or three- 
week period. It was noted that if the 
drug was stopped for as long as three 
days during an exacerbation period, 
all symptoms of the disease would 
promptly reappear. At present it 
would seem safe to say that although 
we cannot cure the disease, we can 
adequately control the symptoms so 
that normal growth and development 
ean occur. We have been using the 
drug for almost two years on two of 
our patients and as yet have observed 


action of 
entero- 


no toxie effects. 

It should be noted that we made the 
usual mistake of making an erroneous 
diagnosis in four of our five patients. 


Although Danbolt'’:* deseribed this 
condition adequately in 1942 and 


1948, we were not aware of his reports 
until May, 1953. It is likely that this 
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disease is not as rare as the literature 
would indicate, and many more cases 
may be existing under false labels. 
Baird’s'® report is the most recent 
Because this previously 


example. 
lethal disease can now be successfully 
treated, it is all the more important 
that the correct diagnosis be estab- 
lished at an early date. 


SUMMARY 

Five cases of acrodermatitis entero- 
pathiea are presented. The skin about 
the mucocutaneous orifices is chiefly 
involved, along with loss of hair and 
nails. There is an associated gastro- 
intestinal disturbance that somewhat 
resembles the celiac syndrome. The 
disease carries a high morbidity and 
mortality if not diagnosed and treated 
properly. During exacerbations 
growth ceases. Diodoquin has been 
found to completely control all mani- 
festations of the disease. This drug 
permits these children to be maintained 
in a reasonably good state of health 
until a permanent cure can be hoped 
for at puberty. 


. Danbolt, N.: 


. Brandt, T.: 


. Ugland, J.: 


. Schultz, F. W.: 
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CONGENITAL ATRESIA OF THE ILEUM 


Report oF A CASE W1TH ANTE-NATAL RUPTURE OF THE PROXIMAL BOWEL 


I. BLANCHE Bourne, M.D., Jack E. Wurire, M.D., anp 
Rosert 8S. Jason, M.D., Px.D. 


WASHING 


ONGENITAL atresia of the bowel 

as it is a relatively rare condi- 
tion occurs approximately once in 
20,000 births. The most frequent site 
is in the lower ileum, with duodenal, 
jejunal, and colonic obstruction, re- 
spectively, next in order. The most 
common type is that of a blind end of 
bowel completely free from the distal 
segment or attached by a fibrous cord. 
An obstruction within the lumen by 
a diaphragm is less common. 


The following case of atresia of the 
lower ileum is reported because of the 
development of perforation proximal 
to the obstructed segment producing 
massive pneumoperitoneum. Patho- 
logic study of the case appears to indi- 
eate that the perforation existed at 
birth. 

CASE REPORT 


P. C., No. 118,695, a female infant, 
was delivered spontaneously on Feb. 
23, 1954, at 5:00 a.m. The birth 
weight was 8 pounds 9 ounces. She 
was seemingly normal at birth and the 
first forty-eight post-natal hours were 
uneventful. On February 25, at 5:45 
A.M., vomiting and abdominal disten- 
tion were noted. The baby had re- 
ceived her first feeding three hours 
prior to the onset of symptoms. She 
regurgitated some of this feeding and 
was later noted to be vomiting green- 
ish material. A “meconium” stool had 

From the Freedmen’s Hospital and Howard 
University Medical School. 


9 
- 


TON, D. C. 


been passed on the day of birth, but 
none since that time. 

Physical examination was norma 
except for the abdominal findings 
The abdomen was distended, tympa 
nitic, and bowel sounds were heard. 
Rectal examination revealed no abnor- 
mality and a large amount of “meco- 
nium” was present on the gloved 
finger. 

A stomach tube was passed without 
difficulty. Five to 6 ¢.c. of thick green- 
ish material was removed from the 
stomach and the stomach lavaged. A 
soapsuds enema was given and a 
“white plug of meconium” was re- 
moved. Distention seemed relieved 
after this procedure, with the abdo- 
men becoming softer. No masses were 
palpable. 

Later in the morning the infant 
appeared quite sick and lethargic. She 
was pale, with slight cyanosis of palms 
and soles. Other than a subeconjuncti- 
val hemorrhage in the right eye, the 
head region was normal. Heart and 
lungs were negative. The abdomen 
was markedly distended, more in the 
upper quadrants and particularly over 
the epigastrium, and the veins were 
prominent over the abdomen. Palpa- 
tion seemed to elicit pain. No masses 
were palpated. Auscultation revealed 
pronounced breath sounds over the ab- 
domen. Rectal examination was nega- 
tive. 
blood 
count was 23,000, red blood count 
5,100,000. Hemoglobin was 17.2 Gm. 
A flat plate of the abdomen was taken 
at 8:00 a.m. on Feb. 25, 1954 (Fig. 1), 
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Laboratory Data.—W hite 
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Fig. 1.—Anteroposterior scout film of the abdomen. 


It shows minimal dilatation of the small 
intestines, minimal pneumoperitoneum, and distention of the stomach. 


Fig. 2 


Fig. 3. 
Fig. 2.—Anteroposterior scout film of the abdomen four hours after film in Fig. 1. 
marked pneumoperitoneum. 


Note 
Fig. 3.—Lateral film of the abdomen taken simultaneously with the film in Fig. 
marked pneumoperitoneum. 


2. Note 
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Fig. 4.—Smal!l intestine. The specimen was photographed from each side, revealing the 
point of atresia marked by the arrows, the dilated proximal part marked A, and the distal 
part marked B At ©, a section was taken from the margin of the perforation and at D, a 
section was taken from the nondilated part. 


Fig. 5.—Small intestine Low-power magnification. The arrow on the surface indicates 
a delicate membrane firmly adherent to the margins of the tear, particularly around its 
proximal end, suggests fibrous adhesion of the omentum to this site before the tear had 
become complete. A small probe cannot be passed across the narrow part. 
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and repeated with an erect film about 
11:00 a.m. (Fig. 2). There was evi- 
dence of minimal distention of the 
small bowel on the flat films and a 
striking picture of pneumoperitoneum 
on the erect x-rays. 

It was decided to explore the abdo- 
men. Penicillin and _ streptomycin 
were given and fluids started intra- 
venously. She went to the operating 
room at 1:15 p.m. Employing 1 per 
eent Novoecain infiltration 
exploration revealed the following 
findings: The peritoneal cavity con- 
tained a large amount of entrapped 


Fig. §.—Small intestine. 
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of the right lobe of the liver and to 
the parietal peritoneum of the right 
lumbar gutter. The peritoneal cavity 
contained a large amount of ileal con- 
tents which was spread diffusely 
throughout. The remainder of the 
structures within the peritoneal cavity 
did not present any abnormalities ex- 
cept for serosal inflammatory reaction. 

Resection of the small intestine was 
performed. A level approximately 8 


inches above the perforation was se- 
lected, following which the involved 
portion of the ileum was resected by 
open technique. 


An end-to-end anas- 


The serosal surfaces are roughened by fibrinous exudate in which 


there are many microphages and monocuclear leukocytes. 


air which escaped upon entrance. 
There was a perforation measuring 
approximately 714 em. in diameter on 
the antimesenterie border of the ileum, 
about 5 em. proximal to an area of 
complete atresia of terminal ileum. 
The small intestine was distended to a 
diameter of 4144 to 5 em. in all posi- 
tions proximal to the area of the 
atresia. The area containing the per- 
foration was densely adherent by 
fibrous adhesions to the undersurface 


tomosis was then made. The remain- 
ing exudate and fecal material were 
aspirated, after which the wound was 
closed in layers. 

At the completion of the procedure 
the patient was in satisfactory condi- 
tion, but subsequently her condition 
gradually declined and she died 
twenty-four hours following the 
operation. 

Pathologic and Autopsy Findings. 
—The surgical specimens received in 
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Formalin fixative were four segments 
of small intestine 26, 3.5, 1.5, and 17 
em. long, which were similar in that 
they were of small size (from an in- 
fant) and were soiled externally by a 
bile-stained exudate. The last of these 
specimens differed from the others in 
that it included a segment of mesen- 
tery 0.7 to 1 em. wide; at approxi- 
mately its midpoint it was markedly 
reduced to 3 mm. in diameter; beyond 
this narrow part, the intestine meas- 
ured from 0.8 to 1.2 em. in diameter; 
proximal to the narrow part it meas- 
ured approximately 2.5 em. in diam- 
eter, and 3 em. from its proximal end 
the specimen presented a tear 4 em. 
long and about 1.5 em. wide, located 
opposite the mesenteric attachment. 
Black silk sutures along cne margin of 
this tear suggested an effort at surgi- 
eal repair which was not successful. A 
delicate membrane firmly adherent to 
the margins of the tear, particularly 
around its proximal end, suggested 
fibrous adhesions to this site before 
the tear had become complete. A small 


probe could not be passed across the 
narrow part (Figs. 4 and 5). 


On microscopic examination, the 
small intestine contained a compact 
mass of bile-stained vernix caseosa 
proximal to the narrow part. Distal 
to the narrow part, it contained only 
loosely arranged strands of mucus and 
desquamated columnar epithelial cells. 
At the margin of the perforation there 
was granulation tissue on the mucosal 
side; on the serosal side fibrous adhe- 
sions bound the omentum(?) to the 
intestine. The serosal surfaces were 
roughened by fibrinous exudate in 
which there were many microphages, 
mononuclear leukocytes, and _ bile- 
stained vernix easeosa (Fig. 6). 

An autopsy was performed six days 
after death on a female body said to 
be 3 days old, which measured 52 em. 
in length and weighed 3,220 grams. 
The significant gross findings were: a 
recently sutured upper abdominal 
wound 10 em. long; peritoneal sur- 
faces extensively roughened by bile- 
stained fibrinous exudate which ap- 
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peared to be organizing in some places; 
recent resection of a large part of the 
small intestine with an intact and com- 
pletely sealed anastomosis; some pete- 
chial hemorrhages of the visceral 
pleura of each lung, the thymus, and 
the parietal and visceral pericardium; 
atelectasis of the lungs, chiefly the pos- 
terior parts of the lower lobes; bile- 
stained gastric and esophageal mucosa: 
small mucosal hemorrhages of the uri- 
nary bladder; residual caput succe- 
daneum; lines of traction involving 
the tentorium cerebelli and falx cere- 
bri, with small hemorrhages into these 
membranes, and a small tear of the 
superior surface of the tentorium near 
the anterior border of the left side. 

Microscopically the gross findings 
were confirmed. In addition, the lungs 
presented slight interstitial and alveo- 
lar edema and hemorrhage and scat- 
tered deposits of bile-free vernix 
easeosa in bronchi and alveoli; the 
esophagus showed slight mucosal and 
submucosal inflammation. 


DISCUSSION 


The onset of vomiting in this infant 
was late in the second day of life. The 
lower the obstruction, the later may 
be the onset of vomiting. The infant 
did not receive feeding until after the 
first twenty-four hours of life which 
may have been contributory to the late 
onset of the symptom. The vomitus 
was green. Potts? has stated that “it 
is almost axiomatic to say that a new- 
born baby who vomits green material 
has something seriously wrong and 
should be carefully studied . . . Green 
vomitus means obstruction.” 


The infant passed “meconium” on 
the first day of life, but had no fur- 
ther stool until the second day after 
delivery. This is significant despite 
the fact that the infant was asympto- 
matic otherwise and noted to be in 
“good condition.” Atresia of small 
intestines may be accompanied by 
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stools, but the small rectal evacuations 
are not the normal stools evacuated by 
the well infant, although a “stool” may 
be recorded on the chart. 

Abdominal distention occurred after 
the intake of feeding was noticed with 
the onset of vomiting. On physical 
examination, this infant manifested 
pain. Auscultation over the abdomen 
revealed breath sounds to an extent 
that was striking and noteworthy. 
Pneumoperitoneum was marked this 
time and it is possible that this was 
responsible for the finding. We have 
encountered no record of such a sign 
being noted as significant by other ob- 
servers. 

Increased intraluminal pressure in 
the distended bowel may lead to necro- 
sis and perforation. In this infant, it 
is possible that this perforation oe- 
eurred prenatally or within a few 
hours after birth. Free air was dem- 
onstrated on an upright film of the ab- 
domen fifty-one hours after birth and 
there was an increase in the air in 
films made three hours later. Had the 
perforation occurred at a considerably 
earlier period, in utero, calcification 
might have been demonstrated through- 
out the peritoneal cavity. 

After consideration of all the fac- 
tors revealed at operation, in particu- 
lar, the age of the exudate and the 
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character of the adhesions, it is our 
opinion that the rupture occurred be- 
fore birth. However, the minimal dis- 
tention of the small bowel revealed on 
the first roentgenogram was not con- 
sidered to be sufficiently marked to in- 
dicate the presence of intestinal ob- 
struction. The presence of pneumo- 
peritoneum indicated the probable 
existence of rupture. It was our opin- 
ion that the swallowing of air after 
birth aggravated the pre-existing con- 
dition and made it demonstrable clini- 
eally. 
SUMMARY 


1. A ease of congenital atresia of 
the small intestine with perforation is 
presented and discussed. This case is 
one of atresia of the ileum with sec- 
ondary rupture of the ileum proximal 
to the area of atresia and complicated 
by meconium peritonitis. It is our 
opinion that the rupture occurred in 
utero. 

2. Attention is called to the clinical 
findings that should arouse suspicion. 
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CONGENITAL HEART BLOCK 


Report or A CAasE DIAGNOSED ANTENATALLY 


ArtTHuR J. Moss, M.D., anp New. N. Litman, M.D. 
Los ANGELEs, CALIF. 


H EART block in the newborn infant 
is an infrequent and interesting 
condition. In rare instances it has 
been diagnosed prior to birth. In 
1948, Sankey’ reviewed the literature 
and found eight cases in which the 
diagnosis was made antenatally. To 
these he added two of his own, only 
one of which was confirmed by electro- 
cardiogram. Since then two additional 
eases have been reported.** The fol- 
lowing report brings the total number 


of proved cases diagnosed antenatally 


to twelve. 
CASE REPORT 


A baby girl was born at term on 
Nov. 13, 1952. Dr. J. C. Frudenfeld, 
the attending obstetrician, had noted 
that for four months prior to delivery 
there was a persistent fetal brady- 
cardia of approximately 56 per minute. 
Since there was no other evidence of 
fetal distress, a diagnosis of intra- 
uterine heart block was made and the 
mother was allowed to complete her 
pregnancy. 

At birth, the infant appeared to be 
normal in all respects. There were no 
signs of cardiac or respiratory distress. 
Examination of the heart revealed a 
Grade 2 systolic murmur which was 
maximal at the fourth left interspace 
and was transmitted to the left axilla 
and to the back. No thrill was pal- 
pable. The heart tones were normal 
and the rate was 60 per minute. A 
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roentgenogram of the heart was nor- 
mal. Two hours after birth an electro- 
eardiogram was taken (Fig. 1) which 
showed a complete atrioventricular dis- 
sociation. The auricular rate was 110 
and the ventricular rate 50 per minute. 
The administration of atropine sulfate 
(1/1,200 grain subeutaneously during 
the neonatal period) had no effect on 
either the auricular or the ventricular 
rate. The course in the hospital was 
uneventful. 

The child has remained active and 
healthy since her birth approximately 
two and one-half years ago. Her 
growth curve has been normal and she 
has never exhibited any signs of 
eardiae distress. The findings refer- 
able to the heart have remained essen- 
tially the same. Serial electrocardio- 
grams have demonstrated a persistence 
of the auriculoventricular block (Fig. 
2). Roentgenographie examination on 
April 11, 1955, showed minimal en- 
largement of the left ventricle. There 
was no electrocardiographie evidence 
of chamber enlargement at that time. 
The clinical impression of patent inter- 
ventricular septal defect remains the 
most likely diagnosis. 

DISCUSSION 

It should be emphasized that heart 
block is merely a sign of underlying 
eardiae pathology. In itself, it is of 
little practical importance. Also, 
whether or not it is of congenital 
origin is, for the most part, of aca- 
demic interest. The time of its dis- 
covery is significant only in that it 
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may be an aid in determining whether 
the etiological factor is congenital or 
aequired. 

It is important to recognize that 
heart block ean, on rare oceasions, be 
prior to delivery. If not 


manifest 
recognized it may be misinterpreted 


as a sign of fetal distress and lead to 
premature termination of pregnancy. 
A prolonged slowing ‘of the fetal 
heart rate with no diminution of in- 
tensity should suggest the possibility 
of intrauterine heart block. 


Fig. 1.—Electrocardiogram obtained 


dissociation. 


on the day 
The auricular rate was 110 per minute, the ventricular rate 50 per minute. 


CONGENITAL HEART BLOCK 


large interventricular septal defects 
indicates that the pathologie process 
involves more than just the gross de- 
fect.® 


reported by Yater and associates* the 


In one of the autopsied cases 


A-V node was found to be completely 
separated from the bundle of His by 
a fibrous body. The cardiac anomaly 
is occasionally of a serious nature and 
causes early death of the subject.*’° 
These patients usually present signs 
of severe heart during in- 
Cyanosis, dyspnea, syncope, 


disease 
faney. 


. 


of birth, showing complete atrioventricular 


Fig. 2.—Electrocardiogram obtained at 2% years of age, showing persistence of complete 


atrioventricular dissociation. The auricular 


54 per minute. 

At birth, the bradycardia may be 
so mild as to escape detection, or so 
severe as to cause considerable alarm. 
The prognosis is dependent, however, 
only upon the associated 
anomalies. In the vast majority of 
eases, the associated anomaly is a 
patency of the interventricular sep- 
tum.**> The fact that the A-V node 
and bundle of His usually function 
normally even in the presence of 


eardiae 


rate was 125 per 


minute, the ventricular rate 


sardiaec enlargement 
prognostic signs." 
Although the block usually persists, 
it may, in rare instances, change in 
degree’® or even disappear 
pletely..* The ventricular rate may 
or may not be altered by fever, exer- 
cise, or drugs.’*"* In our ease, the 
administration of atropine sulfate had 
no effect upon either the auricular or 
ventricular rate. The _ possibility 


or pronounced 


are unfavorable 


com- 





should be considered, however, that 
the dosage used was inadequate. In 
general, heart block associated with 
the less severe types of congenital 
heart disease is compatible with a 
long and active life. 


SUMMARY 


1. A case of congenital heart block 
diagnosed antenatally is presented. 


2. The etiology, significance, and 
prognosis of congenital heart block are 
discussed. 
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Grafton, July 20. Saturday last the Wife of Mr. Thomas Axtell, of this Town, was 
safely delivered of three living Sons, weighing in all 17 pounds 9 cunces.—Mr. Axtell is in 
his 56th Year, and his Wife in her 40th.—So signal an increase by a second wife to one 
that has brought up a Family, and been some Years a Grandfather, and under a decline in 
more Respects than one, has drawn in the Kindness and Bounty of his Neighbours. 
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UNILATERAL RENAL VEIN THROMBOSIS 


D. G. Traceis, M.D., anp Matcotm M. E.uison, M.D. 
New Lonpon, Conn. 


EVERAL articles have appeared in 
the literature recently dealing 
with renal vein thrombosis. There 
have been a few reports of patients 
successfully treated by surgery.’* Al- 
though the lesion is uncommon, it is 
one which, if recognized and treated 
early enough, holds hope of eure. Most 
eases have been found at the autopsy 
table. As reports show, most eases oc- 
eur in the first two months of life. 
Usually this lesion appears in cases of 
dehydration associated with parenteral 
infection. It appears that most cases 
start primarily in the renal vein. An 
occasional case is the result of a throm- 
bus extending into the renal vein from 
the inferior vena cava. Because there 
is a tendency for a thrombus starting 
in the renal vein to extend into the 
vena cava and to the other renal vein, 
it is important that this condition be 
promptly recognized and treated in 
order to try and prevent this extension. 
The lesion should always be thought 
of in an infant who presents the fol- 
lowing: (1) suddenly appearing mass 
in either kidney region; (2) associated 
with blood in the urine; and (3) par- 
ticularly if there is associated dehydra- 
tion and infection. These findings call 
for immediate investigation, including 
an intravenous pyelogram, and if the 
findings suggest strongly the possibil- 
ity of renal vein thrombosis, then ex- 
ploratory surgery should be carried out 
From the pediatrics and surgical staffs of 
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as soon as the patient is in condition. 
Following is the report of a case which 
illustrates these points. Although the 
correct diagnosis was not suspected 
preoperatively, yet the necessary pro- 
cedures were carried out and little 
time was lost in getting the child to 
surgery. 


CASE REPORT 


J. M. was admitted to the Lawrence 
and Memorial Associated Hospitals on 
Feb. 2, 1954, at the age of 17 days, 
with the complaint of vomiting. Preg- 
nancy, delivery, and neonatal period 
were uneventful. Birth weight was 6 
pounds 6 ounces. On Jan. 29, 1954, 
he vomited one feeding. This was re- 
peated the next day. On January 31 
he vomited all feedings and had no 
stools. On this same day a reddish, 
gelatinous substance was noted oozing 
from the urethral meatus on two occa- 
sions. He was first seen by one of us 
(D.G.T.) on February 3, the day after 
admission. Weight was 6 pounds 1214 
ounces. The infant was fairly active 
and vigorous. The skin was dry but 
the turgor good. He had held down 
his feedings the past twenty-four 
hours. The only positive physical 
findings were in the abdomen. In the 
right flank was a mass about 2 by 3 
inches. It was firm and one could pal- 
pate the upper edge just below and 
posterior to the liver edge. Labora- 
tory findings revealed: blood—hemo- 
globin 12.8 grams, red blood count 3.95 
million, white blood count 20,450 with 
32 per cent lymphocytes, 3 per cent 
monocytes, and 65 per cent polymor- 
phonuclears; urine—yellow, albumin 
2+, oceasional white blood cell and 4 
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or 5 red blood eells per high power 
field (spun). X-rays of skull and chest 
were negative; flat plate of abdomen 
revealed a fairly large, well-defined, 
homogeneous mass in the right flank. 
On February 4 an intravenous pyelo- 
gram revealed a nonfunctioning right 
kidney with a normal left kidney. The 
same day an operation was performed 
by one of us (M.N.E.). The preopera- 
tive diagnosis was probable Wilms’ 
tumor. 

After the patient was appropriately 
prepared and draped, a transverse in- 
cision was made in the right side of 
the abdomen and right flank through 
the skin and superficial fascia. The 
anterior rectus sheath was transected, 
the right rectus muscle transected and 
the lateral flank muscles split in the 
direction of their fibers, and the pos- 
terior sheath and peritoneum opened. 
The peritoneal cavity contained no 
free fluid. There was a large retro- 
peritoneal mass present in the right 
flank which was hemorrhagie and was 
about the size of a tennis ball. The 
right colon was removed from its bed, 


exposing the mass, which was dissected 
free with a moderate amount of dif- 


fieulty. There was much inflamma- 
tory reaction around the mass and it 
was impossible to tell whether this was 
a tumor or a diffuse enlargement of 
the right kidney. The vena cava was 
surrounded by many adhesions and 
was thickened and searred. The renal 
vein was finally identified and found 
to contain a firm thrombus, which ap- 
peared to involve the entire renal vein 
but not the vena cava. The renal vein 
was then doubly tied and ligated, the 
renal artery doubly tied and ligated, 
and the right kidney removed. The 
kidney was transected and found to be 
filled with many thrombi. The patient 
had had a thrombosis of the right renal 
vein with infaretion of the right kid- 
ney. The wound was inspected for 
bleeding. None was found. The left 
kidney appeared normal to palpation 
at initial exploration and the re- 
mainder of the abdomen appeared nor- 
mal. The pylorus was normal. The 
right colon was then placed in the 
right gutter and the peritoneal cavity 
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closed with No. 0000 silk; the above- 
mentioned muscles and muscle layers 
were similarly closed. A dry sterile 
dressing was applied after the skin 
was closed with skin silk. The patient 
was returned to the ward in good con- 
dition. Prognosis must be extremely 
guarded for recovery from this rather 
extensive procedure, and for recovery 
from this disease process of unknown 
etiology. Although there appeared to 
be no definite thrombus in the vena 
eava itself, the wall of the vena cava 
was thickened and the surrounding 
tissues were the site of chronic inflam- 
matory reaction. 

The pathological report was as fol- 
lows: Specimen; right kidney. Mae- 
roscopiec: received a kidney 7 em. 
long, 4 em. wide, and 3 em. thick. The 
whole structure was dark reddish and 
hemorrhagic. Thé capsule was firm 
and could be pulled off without tearing 
renal tissue. Microscopic: In many 
sections veins were visible which were 
completely occluded by thrombi. In 
some, the beginning of an ingrowth of 
fibroblasts and fibroeytes was observed. 
Frank interstitial hemorrhage and 
deposition of blood pigment, extra- 
cellular, and also in macrophages, 
could be seen in many parts of the 
section. Medullary parts of the kid- 
ney showed a great degree of destruc- 
tion. The cortical parts were better 
preserved. The arteries were free. 
The clot from the renal vein was 
simply a thrombus. The final diagno- 
sis was ‘‘clot formation in renal vein 
and in many of its smaller branches.’’ 

The patient did quite well for the 
first three days. He was given intra- 
venous fluids, including blood. By the 
second day he was taking oral fluids. 
On the third day he suddenly went 
into shock. The temperature was 94° 
F. He was eold and lethargic. There 
was slight edema of the eyelids and the 
right leg. There was a suggestion of 
enlargement of the left kidney. Spinal 
fluid was normal. Blood was cultured 
and found negative. Nonprotein nitro- 
gen was normal. Hemoglobin was 9.6 
grams and red blood count 2.8 mil- 
lion. He had been on penicillin and 
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streptomycin and these were contin- 
ued. He was given O., warmth, and 
intravenous fluids including blood. 
We debated the use of heparin but de- 
cided against it. In twenty-four hours 
he was much improved. After this 
episode his postoperative course was 
uneventful and he was discharged on 
Feb. 21, 1954. in good condition. He 
has been checked regularly in the of- 
fice since then by one of us (D.G.T.) 
and has remained in good health. The 
urine is normal and his growth and de- 
velopment have been normal. He has 
oceasionally had slight edema of his 
right leg. He was last seen at the age 
of 1 vear. 


DISCUSSION 
As this 
vein thrombosis does not necessarily 


“ase shows, unilateral renal 


have a hopeless outlook. The number 
of surgical cures is growing, particu- 
larly with early recognition. The post- 
operative treatment is still controver- 


sial in respect to the use of heparin. 
Campbell and Matthews‘ deseribed low 
levels of prothrombin in two cases pre- 


operatively, but others have not found 
this. Parry' used heparin in his ease. 
A serious disadvantage to the use of 
heparin is hemorrhage from the opera- 
tive site. 
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SUMMARY 

A ease of unilateral renal vein 
thrombosis with successful treatment 
by surgery is reported. It is empha- 
sized that the diagnosis may be 
strongly suspected when a mass ap- 
pears in the flank, with blood in the 
urine, and in association with dehydra- 
tion. Demonstration of a nonfune- 
tioning or poorly functioning kidney 
by intravenous pyelogram makes the 
diagnosis almost certain. We feel that 
with this history the work-up should 
be immediate, and with these findings 
operation should be delayed only long 
enough to get the patient in condition 
to stand the procedure. In this way 
extension of the thrombus to the vena 
cava and to the other renal vein may 
be avoided. 
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CLINICAL HISTORY 


1-MONTH-OLD infant girl was 
A admitted to the hospital because 
of vomiting, obstipation, and weight 
loss from birth, and diarrhea of three 
to five days’ duration. 

The patient was delivered at home 
by the mother’s sister, labor being 
precipitous. The infant was full 
term and weighed 8 pounds. Feed- 
ing with a dilute formula was at- 
tempted at age 4 hours, but was 
vomited 30 minutes later. Thereafter, 
the baby vomited, not forcefully, part 
of nearly every feeding. The vomitus 
occasionally contained bile. At 3 
weeks of age introduction of a soy- 
bean ‘‘milk’’ appeared to lessen the 
vomiting, but it shortly reappeared 
and continued until admission. 

The first stool was at age 4 days 
and was produced by an enema, be- 
ing greenish-black in color. There- 
after, until about five days before 
admission, daily enemas and/or sup- 
positories were required, producing 
pieces of firm yellow stool. She had 
no spontaneous evacuations until 
about five days before admission, 
when a watery diarrhea commenced, 
at about the same time the vomiting 
resumed. At 3 weeks of age her 
weight was 6 pounds 4 ounces, and 


abdominal distention was noted. Two 
days before admission, along with 
diarrhea and increased vomiting, she 
became anoretic, her weight fell to 
5 pounds 10 ounces, and parenteral! 
fluids were required. Because of fail- 
ule to improve, she was admitted to 
the hospital. 

The mother was 30 old, 
gravida iv, para iv, and healthy. 
There were three siblings, aged 2, 3, 
and 4 years; all living and well. 

On physical examination the tem- 
perature was 100° F., the pulse 140, 
and the respirations 24. The weight 
was 5 pounds 8 ounces. The head 
measured 33 em., and the length 51 
em. The child was of a pallid, sickly 
eolor, and malnourished, 
with almost complete loss of subeu- 
taneous fat. Despite slight dehydra- 
tion, she appeared fairly alert. There 
was moderate abdominal distention, 
with intestinal patterning, and peri- 
stalsis was clearly visible through the 
thin abdominal wall. No masses were 
felt, nor was there visceromegaly. 
The examination otherwise was not 
remarkable. Rectal examination was 
not recorded. 

Laboratory findings during the 
first forty-eight hours in the hospital 
were as follows: The urine was pH 


years 


severely 
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4.5 and showed a trace of albumin but 
was otherwise negative. The blood 
hemoglobin was 13 Gm. The red cell 
eount was 4.3 million, the white cell 
count 18,400, with 30 per cent poly- 
morphonuclears and 68 per cent 
lymphocytes; the absolute eosinophil 
count was 100 per cubic millimeter. 
The nonprotein nitrogen was 65.9 
mg., the total protein 3.0 Gm. per 
eent, and the plasma pH 7.42. The 
CO, was 20.3, the sodium 147.5, the 
chloride 111, and the potassium 2.4 
meq. per liter. Blood culture yielded 
no growth. The stool was ‘‘soupy 
green,’’ guaiae was negative; a smear 
showed no pus, and culture grew 
Bacillus proteus and Pseudomonas 
aeruginosa. The cerebrospinal fluid 
was normal. 

A chest x-ray film revealed normal 
lungs, heart, and bones. In the ab- 


dominal film large amounts of gas 
could be seen in the transverse and 
descending colon, which were dilated 
and showed fluid levels in the erect 


position. Barium enema revealed 
diminished caliber of the rectum and 
distal sigmoid, with dilatation proxi- 
mal to this. There was little or no 
evacuation, and a twenty-four-hour 
film showed a large barium residual. 

During the first week in the hos- 
pital, the course was characterized 
by improvement of the patient’s mod- 
erate diarrhea, the stools decreasing 
to two to four a day after the first 
three days. For forty-eight hours, 
oral feedings were withheld and in- 
travenous fluids were given at a rate 
of 500 ec. per twenty-four hours. 
Enemas were given on the second, 
third, and fifth days. On the third 
day, oral feedings of half-strength 
Darrow’s solution were started and 
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supplemented by a clysis of half- 
strength saline. From the fourth 
through the sixth day she received 
only oral feedings of Nutramigen and 
half-strength Darrow’s solution. As 
the diarrhea subsided there was a 
slow increase in weight from 5 
pounds 8 ounces to 6 pounds 1 ounce, 
and clinical edema appeared. 

Late on the seventh day explosive 
diarrhea started and she had twelve 
watery stools in the next twenty- 
four hours, becoming hypothermic 
(95.4° F., axillary), and _ losing 
weight, from 6 pounds 1 ounce to 5 
pounds 10 ounces. On the eighth 
day the hemoglobin was 8.4 Gm., the 
serum proteins 2.0 Gm., and the 
chlorides 101 meq. per liter. She was 
again given intravenous fluids, in- 
eluding 50 e¢.c. of plasma and 90 c.e. 
of whole blood, and was started on 
sulfadiazine. Following this she 
weighed 6 pounds 13 ounces, and the 
diarrhea subsided; from then until 
death, four days later, she had only 
two small stools. Oral feedings of 
Nutramigen were recommenced. 
Body temperature was maintained in 
a Hess bed. During the last four 
days of life her weight rose from 6 
pounds 12 ounces to 7 pounds 1 ounce 
on the day of death. Because the 
plasma and blood on the eighth and 
ninth days had raised her serum 
proteins to only 3.3 Gm., and because 
edema was marked, concentrated salt- 
poor albumin was administered daily 
for three days and fluid was re- 
stricted to from 270 to 350 c.c. a day. 
While this resulted in a definite de- 
crease of edema, there was no 
diuresis, and weight _ inereased 
slightly. The serum protein one day 
before death was 2.6 Gm. The baby 
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continued to feed slowly but no more 
so than before, and became increas- 
ingly distended. At 12:30 a.m. on the 
fourteenth hospital day a tap-water 
enema was given. Four and one-half 
hours later the baby was found dead 
in bed, having refused a feeding two 
hours previously. 
DISCUSSION 

Dr. Sipney FARBER.—We are happy 
indeed to have Dr. Martin Bodian as 
Dr. Bodian is Pa- 
thologist at the Great Ormond Street 


our guest today. 


Hospital, London, England, and is 


well known in the field of pediatric 
pathology in England and in Europe. 


Today we thought we would depart 
from our customary procedure and 
have the clinical story read and dis- 
cussed by a pathologist. So we have 
asked Dr. Bodian to act first as elini- 
cian and then, if there is time after 
his discussion, and after the patholo- 
Dr. tells actual 


findings, sodian 


Craig, us the 
Dr. 
the case further. 
Dr. Martin Boptan.—I am 
glad to be back in the mecea of pedi- 
atries, the Children’s Medical Center 
in Boston, and my pleasure and ex- 
citement to be with are but 
slightly marred by the fact that I am 
finding myself, today, on the wrong 
side, that is the clinical side, of the 
fence, and that I have to swallow the 
bitter pill which perhaps more appro- 
priately I might have prepared for 
take. Maybe this experi- 
ence of mine is destined to mellow me 
in my future attitude toward the side 
in which I find myself now. I trust 
that you will make due allowance for 
the shortcomings of a pathologist as 


gist, 


might diseuss 


very 


you 


others to 


a clinical diseusser. 


THE JOURNAL 
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We find ourselves considering the 
ease of an infant, aged 1 month, wh 
shows symptoms of intestinal obstrue- 
tion, vomiting, obstipation, and 
weight loss from birth. Vomiting is 
not forceful and follows the first feed- 
ing at four hours and nearly every 
feeding thereafter. The vomitus oc- 
sasionally contained bile, but we ar: 
not told whether it contained blood 
This observation is coupled with meec- 
onium retention for four days, and 
only an enema produced the first 
evacuation. If this infant were pre- 
mature I would not be unduly wor- 
ried by this observation, since prema- 
ture infants in our experience have 
not unusually shown meconium reten- 
tion and vomiting. Some of these 
premature infants have had opera- 
tions, laparotomy followed by colos- 
tomy, and on my service, two have 
come to autopsy. Neither of them 
showed structural changes in the in- 
testinal tract to account for the elini- 
eal observations. So we concluded 
that this phenomenon is merely a sign 
of delayed adaptation of the intesti- 
nal tract to peristalsis in the prema- 
ture infant, showing itself with symp- 
toms of functional intestinal obstrue- 
tion. However, the infant presented 
here was not premature, so that the 
meconium retention for the first four 
days must be considered as_ highly 
significant, since 92 eent of all 
mature infants pass meconium within 
the first twenty-four hours. I am 
foreed to the that this 
child was suffering from a form of 
un- 


per 


conelusion 


congenital intestinal obstruction, 
less this was an ileus associated with 
a severe infection. 

Esophageal atresia is unlikely be- 
vause of the half-hour delay between 
and and because 


feeding vomiting 
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of the length of the history. In hiatus 
hernia or so-called congenital short 
esophagus, I would also expect regur- 
gitation of feeding and possibly blood 
in the vomitus. But I will consider 
this diagnosis, when I discuss further 
features of this ease. Congenital py- 
lorie stenosis, I exclude, because of 
the oceasional bile-stained vomitus 
which was not foreeful and which 
had started without the customary 2 
or 3 week delay, that is, from birth. 
Duodenal below the bile 
duets is a possibility. I am not dis- 
couraged by the length of the his- 
tory, since I have seen one child with 
a membranous duodenal obstruction 
live to the age of 714 years, although 
there was merely a narrow slitlike 
opening in the membrane. Had this 


stenosis 


child been a mongol, my task might 
have been easier, since we have found 
a relatively high percentage of asso- 


ciation of duodenal obstruction with 
mongolism. There is further the pos- 
sibility of midgut malrotation with 
volvulus, or of atresia, solitary or 
multiple, or of jejunum or ileum. We 
are not told the results of Farber’s 
test to help decide whether the ob- 
struction was complete or incomplete. 
[ am inelined, on the whole, to ex- 
clude atresia because of the length of 
history, if for no other reason. I am 
also exeluding meconium ileus on the 
length of history and on the absence 
of a white mucous plug when the first 
enema produced an evacuation at 4 
days of age. There was obviously no 
imperforate anus. 

Has this child suffered from ileus 
associated with a severe infection? 
No physical signs of an infection were 
elicited. The chest, in particular, was 
clear. I stress this because in neo- 
natal pneumonia you may get the 
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phenomenon of ileus quite readily and 
I am inclined to think that the asso- 
ciated pleurisy may spread directly 
by the lymphaties through the dia- 
phragm to the peritoneum, and cause 
peritonitis, with all the symptoms of 
meteorism and intestinal obstruction. 


The nature of the stools is aptly 
deseribed as ‘‘pieces’’ and ‘‘firm’’; 
both epithets remind me of the ‘‘rab- 
bity pellets’? which have been some- 
what colorfully described in Hirsch- 
sprung’s disease. We are then told 
of moderate abdominal distention 
with intestinal patterning and _peri- 
stalsis clearly visible through the thin 
abdominal wall—another feature, I 
think, suggestive of Hirschsprung’s 
disease. Rectal examination is not 
recorded. But we are told of the 
radiological observation in the plain 
films, of dilatation of the transverse 
and the deseending colon, of large 
amounts of gas in them, and of fluid 
levels in the erect position. This 
places the level of obstruction quite 
low, and excludes other diagnoses of 
higher intestinal obstruction pre- 
viously queried. To crown it all, we 
are told, with customary American 
generosity, [ might say, of a barium 
enema that showed diminished caliber 
of the rectum and the distal sigmoid, 
with proximal dilatation. There was 
a large barium residual after twenty- 
four hours. All this, I am afraid, 
leads me to the diagnosis of Hirsch- 
sprung’s disease, which brings me 
back to the observation of meconium 
retention. We find meconium reten- 
tion in the mature infant most com- 
monly with neonatal 
Hirschsprung’s disease. This child 
was a girl, the sex uncommonly rep- 
resented in Hirschsprung’s disease. 
There were three siblings, all healthy ; 


associated 
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but their sex is not recorded. I 
merely mention that as an aside, since 
we have found a significant familial 
incidence in the disease in male sib- 
lings. 

There is another side to the clinical 
picture in this case. We learn of 
watery diarrhea from the age of 3 
weeks, lasting with some intervals for 
about two weeks, and then subsiding 
with treatment four days before the 
child’s death. This diarrhea led to 
moderate dehydration with moderate 
rise in the nonprotein nitrogen. The 
electrolyte equilibrium was not seri- 
ously disturbed, though there was 
obviously some loss of base. But 
there is the observation of severe hy- 
poproteinemia. Considerable efforts 
were made to treat this child’s diar- 
rheal disorder with intravenous ther- 
apy, including plasma and blood; but 


this was to no avail. There was clini- 


eal edema which was not helped much 
even by the introduction of salt-poor 
concentrated albumin, and there was 


no resulting diuresis. The serum pro- 
tein dropped in spite of it all. I am 
inclined to think that the diarrheal 
disorder and the hypoproteinemia are 
somehow associated. The infant has 
undoubtedly had a poor nutritional 
start. She vomited after nearly every 
feeding from birth, and the diarrhea 
commenced at 3 weeks of age. Nutri- 
tionally, she was in a poor state on 
admission to Children’s Medical Cen- 
ter, weighing only 514 pounds, against 
8 pounds at birth. We are told that 
urine showed merely a trace of al- 
bumin, so that a nephrotic syndrome 
ean be excluded. Was she a poor 
producer of serum protein? Is this 
a reflection of some hepatic defi- 
ciency? That is a distinct possibility. 
But, we have no positive data to sup- 
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port the assumption. I would prefer 
to interpret the low serum protein as 
nutritional in origin, owing to per- 
sistent vomiting of feedings and intes- 
tinal overactivity, with diarrhea re- 
sulting in impaired protein absorp- 
tion. It is indeed surprising that we 
do not find hypoproteinemia more 
commonly in infants with Hirsch- 
sprung’s disease. The occurrence of 
diarrhea is also not very common in 
this disorder though; when found, the 
observation of explosive diarrhea re- 
ported in this case is typical. It is as 
if there were accumulations of fluid 
in the grossly distended bowel be- 
hind a feeal block that suddenly is re- 
leased in an explosive manner. This 
state of affairs, I mean the presence 
of an enormous sac, if you like, of 
distended bowel with a large absorb- 
able area of mucosa all lined by hy- 
pertrophied wall and under consider- 
able luminal pressure with a block 
distal to it—this finding is a consider- 
able potential source of danger to the 
infant’s life. I would like to draw 
your attention to a similarly danger- 
ous state in infaney; the pool of 
watery, decomposed material in a dis- 
tended loop of gut proximal to the 
site of obstruction in a volvulus. The 
danger period is the time when the 
volvulus undoes itself, spontaneously, 
or is undone by the surgeon. The ex- 
perienced surgeon will precede this 
by aspiration of the contents of the 
sac in order to obviate the sudden re- 
lease of contents with resultant toxic 
symptoms. 

This brings me to the last phase of 
this child’s life. At 12:30 a.m., on 
the day of death, a tap-water enema 
was given. Four and one-half hours 
later the baby was found dead in bed. 
The danger of tap-water enemas has 
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been recognized in many centers and 
been recorded in the literature by 
Hiatt' in this country and by Jol- 
leys? in England, among others; it 
seems that following a _ tap-water 
enema there is wholesale absorption 
of fluid from the intestinal pool, es- 
pecially if the interluminal pressure 
is high, as it often is in Hirsch- 
sprung’s disease. This is followed by 
a sudden, marked drop in the plasma 
electrolytes, particularly the sodium 
and chloride concentration. There is 
a sudden inerease in the interstitial 
and intercellular fluid, with symp- 
toms of water intoxication and cere- 
bral edema. The children suffer from 
sweating, anorexia, weakness, and 
convulsions, ending in death. It is a 
state similar to that seen in normal 
dogs when they are given large quan- 
tities of water by stomach tube. One 


might say that this is a cheap form 


of intoxication. Efforts to relieve the 
symptoms must begin with with- 
drawal of excess interstitial fluid into 
the cireulatory system. If hypertonic 
solution is given, there is always a 
real danger of rapid increase in cir- 
culatory volume, with resultant pul- 
monary edema. 

To sum up, I think this infant suf- 
fered from Hirschsprung’s disease, 
complicated by a diarrheal state with 
a nutritional hypoproteinemia and 
edema. The infant died finally as a 
result of a tap-water enema and I 
would not be surprised if cerebral 
edema was found at autopsy, or even 
pulmonary edema, and ecardiae fail- 
ure might be expected. 

Dr. Farser.—Thank you very much, 
Dr. Bodian. Dr. Janeway, would you 
like to begin the discussion ? 

Dr. CHARLES JANEWAy.—After a 
clinical discussion by a pathologist, 
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any clinician would be very foolish 
if he got up and tried to add to it. 
I would like to emphasize one or two 
points, however. I must say that I 
would agree completely with every- 
thing Dr. Bodian has said. There are 
two items in the history that he did 
not touch upon which may or may 
not be significant. One is the fact 
that, at least by our standards, this 
baby’s potassium levels were rather 
low at the time the laboratory exami- 
nations were made. A good deal of 
Darrow solution was given in an ef- 
fort, presumably, to combat this. So 
the baby did suffer not only from 
lowering of the serum protein from 
some cause but also from hypokal- 
emia. Both these conditions are as- 
sociated with physiologic disturb- 
ances, I think, and help to complete 
the vicious circle here. Bowel lesions 
may be accompanied by a good deal 
of edema of the bowel itself, which 
again interferes with its function; 
and certainly we know that lowering 
of the serum potassium often is as- 
sociated with failure of many muscu- 
lar systems to perform well. As I 
read this chart over from the begin- 
ning, I was inelined to say that this 
child represented almost total physio- 
logic decompensation, which is some- 
thing we rarely see. I think there 
were so many things physiologically 
wrong, which may not be apparent 
on the autopsy table, that it is hard 
to be sure of exactly what is the one 
thing that has tipped the balance with 
resultant death of the baby. 

I would like to point out another 
element that is stressed here from 
time to time, namely, that this child’s 
stools were described as being ‘‘soupy 
green’’ in color and were found to 
eontain Bacillus proteus or Pseudo- 
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monas aeruginosa. As you know, all 
these gram-negative groups contain 
potent endotoxins. Ps. aeruginosa, 
particularly, is one that produces a 
powerful endotoxin, and I wonder if 
again this has not helped to build a 
I would be quite sure 


that Hirschsprung’s disease was the 


vicious circle. 


primary disease and that the diar- 
rheal state perhaps may be the result 


of the impaction of feces and irrita- 


tion of the bowel. The child appar- 
ently had diminished musculature, 
the substance of which presumably 
was utilized to provide energy 
to keep the machinery running, I 
would suppose that the plasma pro- 
teins had been disappearing from the 
cireulation—in the for 
thing—but also were being utilized in 
catabolism simply to provide caloric 
needs. I doubt if we ean go any fur- 
ther than that. Dr. Bodian has done 
a beautiful job and I would agree 
completely about the tap-water en- 


stools one 


ema. 


Dr. 
would 


Farper.—Dr. Wittenboreg, 
vou like to demonstrate the 
x-ray films? 

Dr. Martin H. Wrrrensore.—I 
think I ought to interpret these x-rays 
for Dr. Bodian, since he is a patholo- 
gist. It might influence him in his 
final conclusions. 

This is the original flat and upright 
film taken within twenty-four hours 
of admission. I think you can see the 
abdominal distention, gaseous disten- 
tion of the bowel; the loops are rela- 
tively large, approximately 314 to 
4em. In the upright film you can see 
fluid levels actually in the large loop, 
the transverse colon, and multiple 
fluid levels in the other loops of the 


bowel. The chest is clear. The bones 


appear normal. Upon demonstrating 
the colon by a barium enema on th: 
following day, you can see the tip o1 
the catheter and a relatively narrov 
segment of rectum and rectosigmoi 
which rather rapidly inereases to : 
fairly uniform caliber and contain: 
considerable retained fecal material 
both air and solid content. Elsewher: 
the bowel appears to be fairly normal 
It is not completely atonic althoug! 
it is large, in fact it might be thick- 
ened. One segment showed consider 
able aimless contraction. They ar 
not coordinated propulsive move 
ments, but rather ringlike contrac- 
tions. This is the last film, which was 
taken eight days before death. It 
There is a 
homogeneous increase in density 
throughout the abdomen, with bulging 
of the flanks, and I cannot find the 
air-distended loop of colon, which we 
previously saw. That means it could 
be completely filled with fluid. In 
fact, the homogeneous inerease in 
density of the abdomen implies that 
there is a tremendous mass in the ab- 
domen, either intraluminal or intra- 
peritoneal—one cannot tell which— 
with but slight dilatation of the small 
bowel, which is quite characteristic 
of an obstructive phenomenon. It is 
quite an unusual picture of increased 
fluid content in the abdomen and I 
am not sure whether it is in the bowel 
or in the peritoneum. However, there 
is a definite obstruction of the small 
[I believe that is as far as one 
ean go on these films. 


puzzles me a great deal. 


bowel. 


Dr. Farper.—May I ask Dr. Os- 
borne what the house diagnosis was? 
Dr. Maurice OssporNe.—The house 
diagnosis was Hirschsprung’s disease. 
The cause of death was not gone into. 
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Dr. Farser.—Dr. Craig, would you 
present the actual findings? 


Dr. JoHn M. Craic.—This child had 
typical Hirschsprung’s disease, that 
is, congenital aganglionic megacolon. 
Both the small and large intestines 
were almost uniformly dilated up to 
a diameter of 3.0 em., except for the 
terminal segment of the rectum and 
colon. No ganglion cells were de- 
monstrable in the distal 15 em. of the 
‘olon, and rectum, although nerve 
plexuses were present in various 
ireas. Ganglion cells were present in 
the small intestine and it had no lo- 
eal obstruetion. There was marked 
hypertrophy of the internal muscu- 
ar coat of the large intestine. Mal- 
nutrition was evident in the depletion 
of the fetal stores of fat, in hemo- 
siderosis in the liver cells, and in their 
small size. A small amount of edema 
was present in the base of the mesen- 
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tery and in the brain. The immediate 
cause of death (we must agree with 
the clinical disecussers) was on a basis 
of chemical disarrangement. In sum- 
mary then, we have anatomic evi- 
dence of congenital aganglionie mega- 
colon (Hirschsprung’s disease) and 
malnutrition. 

Dr. Farser.—Thank you, Dr. Craig. 
We had hoped to ask Dr. Bodian to 
give us his point of view concerning 
the nature of Hirschsprung’s disease, 
but since the hour has nearly gone he 
would not be able to do justice to it. 

Thank you, Dr. 
splendid presentation. 


Bodian, for a 
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THE USES OF CHLORPROMAZINE IN PEDIATRICS 


Harry Bakwin, M.D. 
New York, N. Y. 


HLORPROMAZINE, a _phenothi- 

azine derivative of relatively 
simple chemical structure, was first 
prepared by Charpentier in Decem- 
ber, 1950. In the few years since it 
has been used clinically it has proved 
to have remarkable properties: It is 
a boon to mentally disturbed patients 
in whom it is said to have effects simi- 
lar to those of frontal lobotomy. It 
controls psychomotor excitement, re- 
diminishes phobias 
reverses or modifies 


duces anxieties, 


and obsessions, 
paranoid psychosis, calms maniacal or 
extremely agitated patients, and 
makes hostile, agitated senile patients 
quiet and easily manageable.’ It has 
helped greatly to relieve pressure on 
mental institutions. 

The acute aleoholic is quieted 
promptly and sinks into a sleep from 
which he awakens in a rational state.* 
In chronic alcoholics motor excite- 
ment as evidenced by tremulousness 
and involuntary motor activity is re- 
duced. The incidence of assault and 
the necessity for restraint or ‘‘seclu- 
sion’’ are minimized. The hospital 
wards are quieter, nutritious fluids 
ean be given by mouth instead of by 
vein, the hospital stay is shortened, 
and the need for multiple drugs is 
eliminated, thus effecting great sav- 
ings. 

From the Department of Pediatrics, College 


of Medicine, New York University, Bellevue 
Hospital. 
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Treated drug addicts do not sui 
fer deprivation symptoms. 

Chlorpromazine has numerous othe: 
actions. It relieves vomiting fron 
numerous causes. It enhances the 
action of analgesic, nareotic, and hyp 
notice drugs. It facilitates the induc 
tion of low temperature. It is an aid 
in anesthesia. 

Chlorpromazine 
ful in elucidating the nature of the 
The drug dampens the 


may prove help- 
psychoses. 
effects of mesealine and lysergic acid 
(d-LSD-25), both of which produce 
psychic manifestations closely resem- 
bling those of schizophrenia.® 
Chlorpromazine is a white erystal- 
line powder, readily soluble in water. 
It has a bitter taste and a numbing 
effect on the tongue. It is known in 
the United States as Thorazine; in 
France, the British Isles, Canada, and 
most of the European continent un- 
der the trade name of Largactil; and 
in the Argentine and Brazil as Ampli- 
actil and Amplictil, respectively. 


ABSORPTION AND SECRETION* 


Chlorpromazine is readily absorbed 
whether given orally, parenterally, 
or rectally. Following subcutaneous 
injection in dogs and rabbits the 
maximal blood concentration takes 
place in one and one-half hours. Af- 
ter oral administration the peak is 
reached in three hours. Dosage and 
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blood levels are closely correlated ir- 
respective of the route of administra- 
tion. Appreciable amounts of the 
drug are detectable in the blood 
twenty-four hours after oral admin- 
istration of large doses. Only negli- 
gible amounts are found twenty-four 
hours after subeutaneous injection. 
When applied to the mucous mem- 
branes, it produces local anesthesia 
similar to coeaine. 

Maximal renal 
from six to twenty-four hours after 
administration. Thereafter the uri- 
nary content falls slowly for several 
days, but the total amount excreted 
in the urine never exceeds 8 per cent 
of the dose given. Presumably the 
drug is broken down in the body. 
The site and method of detoxication 


exeretion occurs 


are not known.. 


PHARMACOLOGIC PROPERTIES 


Moyer® lists the following pharma- 
cologie properties of chlorpromazine: 


. Depresses central and autonomic nervous 
systems. 

2. Augments the action of central nervous 
system depressants, such as: anesthetics, 
sedatives, narcotics, and alcohol as well 
as mephenesin, curare, and d-tubocurar- 
ine. 

3. Blocks apomorphine-induced emesis. 

. Alters conditioned reflex in rats. 

5. Lowers body temperature and blood pres- 
sure slightly. 

}. Exhibits slight adrenolytic 
antihistaminie activity. 

. Relaxes isolated rabbit intestine rendered 
spastic with barium chloride. 

3. Fails to alter the pressor response follow- 
ing central vagal stimulation. 


and weak 


The intravenous injection of 0.3 to 
2 mg. per kilogram of body weight 
to adults produces drowsiness, list- 


lessness, apathy, and calmness. The 
temperature falls. Subjects complain 
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of muscular weakness, chilliness, and 
thirst. There is a transient rise in 
pulse rate. The blood pressure is re- 
duced in normotensive and hyperten- 
sive patients. This effect disappears 
after the drug has been taken for two 
or three weeks; consequently chlor- 
promazine is of no value for the long- 
term treatment of hypertensives. Res- 
piration is depressed. Dyspnea some- 
times occurs after large doses. 

Larger doses lead to motor retarda- 
tion, unsteady gait, and a wooden 
facial expression resembling parkin- 
sonism. Drowsiness varies with the 
dosage. The subjects are indifferent 
to their environment and to their con- 
dition, anxiety is lost, and there may 
be euphoria. 

The sedative effect disappears after 
continued medication but dryness of 
the mouth, weakness, and chilly sen- 
sations often persist. After prolonged 
medication patients lack spontaneous 
interest in their surroundings and are 
generally immobile, giving the ap- 
pearance of being heavily drugged. 
However, the higher mental functions 
are well maintained. Chlorproma- 
zine produces electroencephalographiec 
changes similar to normal sleep in 
contrast to the depressing action of 
the barbiturates which is accompa- 
nied by a rapid rhythm. 

Many patients who take the drug 
for a long time complain of sleep- 
lessness. In such instances barbitu- 
rates are not particularly effective. 

Chlorpromazine antagonizes the ac- 
tion of caffeine and amphetamine; on 
the other hand it enhances the action 
of anesthetics, sedatives, and anal- 
gesics, although devoid of any anal- 
gesic effect of its own. 

Chlorpromazine has a marked anti- 
adrenaline effect and a feeble anti- 
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acetylcholine effect. The cardiovas- 
eular changes are due largely to the 
effects of the drug on the autonomic 
nervous system. 

The depressing action of chlor- 
promazine on cellular metabolism has 
been attributed to an inhibition of 
certain enzymes, principally the de- 
hydrogenases which are essential for 
all living organisms. The drug is 
bacteriostatic for aerobie bacteria in 
concentrations of 1:15,000 to 1:33,000. 
has remarkable 
antiemetic particularly 
against vomiting induced by drugs 
which act on the central nervous sys- 
tem. Its clinical usefulness extends 
to vomiting from different 
causes, including gastritis, hypereme- 


Chlorpromazine 
properties, 


many 


sis gravidarum, digitalis, uremia, and 


So on. 


TOXICOLOGY® * 


In adults the most common side ef- 
fects relate to the cardiovascular sys- 
Tachyeardia and hypotension, 
sometimes with vertigo, 
weakness and syncope are common. 
are also 


tem. 
associated 
Gastrointestinal symptoms 
frequent—dry mouth, a burning sen- 
sation in the mouth and esophagus, 
bad taste, nausea and vomiting, con- 
stipation or diarrhea. The appetite is 
frequently increased. Other symp- 
toms are drowsiness, nasal congestion, 
seborrhea, blurred vision, urinary fre- 
queney, hypothermia or fever, inhibi- 
tion of drive, increased sex desire. 
With small doses respiration is stimu- 
lated, with large doses depressed. A 
parkinsonian-like syndrome has been 
observed after large doses. 

Toxic reactions are rare. 

Liver.—The 
is hepatitis. The symptoms generally 
appear from two to five weeks after 


most serious of these 
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beginning treatment and are not re 
lated to the size of dosage. The elin 
ical picture is indistinguishable clin 
ically and biochemically from infec 
tious hepatitis. It is characterized by 
jaundice, malaise, large, tender liver 
stools which may be normal or clay 
colored, and bile in the urine. Th 
plasma alkaline phosphatase is ele 
vated as is the serum bilirubin, es 
pecially the ‘‘direct’’ component. Th« 
jaundice generally lasts about tw: 
weeks, rarely longer. In a number o! 
chlorpromazine-treated patients the 
biochemical changes of hepatitis ar 
present without clinical manifesta 
tions. Most patients recover, but 
deaths have been reported in patients 
with previous liver dysfunction. The 
appearance of jaundice is an absolute 
indication to discontinue therapy. 

Blood.—No consistent changes have 
been found in the blood count. Leuko- 
penia—in one case down to 400 per 
eubie millimeter—has been observed 
occasionally. The cells return to nor- 
mal quickly when the drug is with- 
held. In a patient observed by Lomas 
and associates’ the white cell count, 
which had fallen to 3,000, returned to 
normal while therapy was continued. 

In a considerable proportion of 
eases the erythrocyte sedimentation 
rate rises, reaching a maximum at the 
fourth week and then falling gradu- 
ally. 

Skin.—Edema and skin reactions 
were observed in 2.8 per cent of the 
cases treated by Lomas and co-work- 
ers.’ They were about three times 
as frequent in women as in men. 
Edema usually affected only the face 
but sometimes the extremities were 
also involved. Its appearance is a 
contraindication to further therapy. 
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Skin reactions are of two types: 
an erythema confined to the exposed 
parts of the body and possibly due to 
photosensitivity; and a generalized 
morbiliform eruption. The latter ap- 
pears between two and five weeks 
after beginning treatment, usually at 
about four weeks. The rash clears up 
in about a week whether treatment is 
continued or not. There is an associ- 
ated eosinophilia. 

Fever is occasionally 
ifter chlorpromazine therapy. It is 
isually low grade but occasionally it 
rises to 105° F (40.6° C.). It is gen- 
erally seen at the beginning of the 
second week of treatment. The fever 
lasts two to three days, rarely longer, 
and returns to normal whether the 
drug is continued or not. Fever is 
unrelated to the dosage or to the to- 
tal amount of drug taken. 


observed 


CLINICAL USES 


Chlorpromazine has been found most 
useful in mentally disturbed adults 
in whom it is said to have effects sim- 
ilar to those of frontal lobotomy.* ® 
It has remarkable effects on patients 
with schizophrenia. It benefits both 
eatatonie and paranoid syndromes. 
Autism, incoherent and delirious con- 
fusion, and symbolie disguises disap- 
pear. It is also the treatment of 
choice in the manic phase of manic- 
depressive psychosis. The doses neec- 
essary for an effect in mentally dis- 
turbed adults vary widely. At times 
as much as 800 mg. daily is required. 

Equally remarkable are its anti- 
It is helpful in 
large variety of 


emetie properties. 
vomiting from a 
causes. 

An important use of the drug is in 
enhaneing the action of analgesic 
drugs. 
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Chlorpromazine has been used as 
preanesthesia medication to allay 
Induction of anesthesia has 
been found to be smoother, endo- 
tracheal intubation is _ facilitated, 
smaller amounts of anesthetic agents 
are needed to maintain anesthesia, 
and anesthesia is prolonged. 


anxiety.* 


USES IN CHILDREN 
Vomiting—Reports of the use of 
chlorpromazine in children are scant. 
Steigman and Vallbona’® found it 
helpful as an antiemetic in children 
with vomiting associated with acute 
respiratory disease, otitis media, an 
epidemic of nausea, unknown etiol- 
ogy, and in milder degrees of regurgi- 
tation in young infants. They also 
used it with success in children whose 
vomiting was associated with a wide 
variety of conditions—poliomyelitis, 
tubereulosis, hydrocephalus, conges- 


tive heart failure, bronchial asthma, 
mumps, pancreatitis, aseptic meningi- 
tis. 


The daily dosage used was about 2 
mg. per pound of body weight per day 
in four equally divided doses. The 
drug was usually given by mouth. 
When it was vomited a second dose 
was given and was generally retained. 
If necessary the drug was injected 
parenterally, half the oral dose being 
used and repeated in four hours if 
vomiting continued. The effective- 
ness of the drug was apparent in 
eight to twelve hours. Medication 
was continued for two or three days. 

The only side effects observed by 
Steigman and Vallbona were mild 
drowsiness and moderate abdominal 
distention. 

Favorable results in vomiting due 
to miscellaneous causes were also ob- 
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tained by Romagny and Frederich™ 
in twelve out of nineteen infants. 
Daeschner and associates’? used 
chlorpromazine in ninety-two infants 
and children with vomiting. The re- 
sults were excellent in fifty-one and 
good in thirty-two patients. Nine 
failed to respond. Most of the pa- 


tients were ill with gastrointestina! 
disturbances which were either pri- 
mary or secondary to acute infections 


elsewhere than the gastrointestinal 
tract. Two infants with pyloric steno- 
sis failed to respond to the drug. 
They used a dosage of 1 mg. per kilo- 
gram of body weight by mouth, 0.5 
mg. intramuscularly. For rectal use 
2 to 3 mg. per kilogram is necessary. 

The only side effect encountered by 
Daeschner and co-workers was leth- 
argy which was severe enough in 
eight patients so that they were diffi- 
cult to arouse and seemed disoriented 
when awakened. 


Emotional Disturbances.—Gatski™ 
observed the effects of chlorpromazine 
on nine disturbed 
ranging in age from 6 to 13 years, in 
a cottage-type residential setting. All 
subjects had had previous psycho- 
therapy and had received medication 
of various sorts in a fruitless effort to 
control their aggressive behavior. 


mentally boys, 


Dosage with chlorpromazine was 
begun with 10 mg. daily, increasing 
over a week’s time to 10 mg. four 
times daily. If necessary to obtain 
results, the dosage was further raised 
to 20 mg., four times a day, and in 
one child to 40 mg., four times a day. 
In three patients drug therapy was 
alternated with placebo tablets but 
the drug seemed so effective that in 
later cases placebos were abandoned 


and, instead, the behavior of the 
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treated childen was compared wit! 
that of the untreated. 


All nine children showed improve 
ment within the first week of treat- 
ment and this continued with furthe 
use of the drug. Aggressive behavio 
diminished, sleep was better, and th. 
children were more cooperative an 
quieter. Their greater tractabilit: 
facilitated the relationship with thei 
therapist and they became more amen 
able to reason. 


No unusual side effects or complica 
tions were observed. However, som 
difficulty was encountered in having 
the youngsters take their pills sine« 
other children taunted them saying 
that they were ‘‘crazy in the head to 
have to take pills.’’ 

Freed'’* * treated twenty-five chil- 
dren, twenty boys and five girls, rang- 
ing in age from 7 to 15 years, over 
a period varying from four to sixteen 
months. They were all overactive 
and emotionally disturbed. Nearly 
half were assaultive to their class- 
mates and teachers. Eighteen were 
classified as primary behavior dis- 
orders, two as psychoneuroties, two as 
schizophrenics, and three as behavior 
with organic 


disorders associated 


brain disease. 

The initial dose of chlorpromazine 
was 25 mg. three times a day. The 
proper dose was then determined by 
the reaction of the patients and was 
in the range of 10 to 250 mg. daily. 
The only unfavorable side effects were 
drowsiness and, in two instances, a 
localized itching macular eruption 
whieh disappeared after temporary 
withdrawal of the drug. 

Twenty-one of the twenty-five chil- 
dren improved under drug therapy, 
eighteen markedly so. The outstand- 
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ing change was a lessening of over- 
activity and aggressiveness. A few 
showded better learning ability. 

Krush” observed, in fifty-eight hos- 
pitalized children treated with chlor- 
promazine, greater acceptance on the 
part of the patient of his problems, 
improved interpersonal relationships, 
. strengthening of emotional controls, 
ind a lessening of hyperactivity. 

Silver?” has obtained improved be- 
iavior in some children with schizo- 
yhrenia. 

Davies'® reports favorable results 
n the treatment of aggressive, de- 
structive, self-mutilating mental de- 
feetives with chlorpromazine. Fol- 
owing daily doses varying from 75 to 
100 mg., five of his patients im- 


proved dramatically, nineteen showed 
distinet improvement, and six failed 


to respond. Low-grade defectives— 
presumably organically determined— 
improved more often than the morons. 
In patients who were benefited, de- 
structiveness and aggressive tend- 
encies were noticeably diminished and 
overactivity ceased. In addition, the 
patients ate better, gained weight, 
and looked healthier. No serious side 
effects were observed. 

Cerebral Palsy.—Denhoff and Hol- 
den’ studied the effect of chlorprom- 
azine on eighteen children with cere- 
bral palsy, ranging in age from 1 to 
12 years. The children varied widely 
in the degree of handicap, from a 
mild impairment in gait, speech, and 
physical activity which was barely 
detectable except in fine precision 
movement to almost complete help- 
lessness. The drug was given as a 
syrup in doses of 10 mg., three times 
a day, to children up to 5 years, and 
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twice that amount after 5 years. Med- 
ication was alternated with placebo 
therapy. None of the persons who 
rated the children’s behavior knew 
whether or not they were receiving 
the drug. 

Half of the children were rated by 
the observers at the school as showing 
improved behavior on medication, as 
compared to three who improved 
while on the placebo. In four of the 
children the change was dramatic. 
Improvement was noted particularly 
in behavioral adjustment, rather than 
in muscle relaxation. Four children 
whose anxiety was related to their 
physical defect, expressing itself in 
fear of falling, loss of balance, and 
so on, were improved. On the other 
hand only one out of four children who 
were anxious because of environmental 
factors responded to medication. Sev- 
eral of the nonanxious children were 
more relaxed in their behavior. They 
seemed happier, less irritable, and 
readier to adjust to new situations. 
In addition they ate and slept better 
and were less often constipated. 

The parents reported improvement 
in their children’s behavior in about 
the same proportion as did the phy- 
sicians and therapists at the school, 
but parents and school personnel 
often differed as to which children 
were better. Apparently parents seek 
different criteria for improvement 
than do professional workers. 

The authors point out that the 
favorable response to chlorpromazine 
indicates the importance of psycho- 
logic factors, particularly anxiety and 
self-awareness associated with the 
child’s physical disequilibrium in 
space, in the understanding and treai- 
ment of children with cerebral palsy. 
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Medication was taken readily. Dur- 
ing the first few days of drug admin- 
some children were listless 
and slept longer than 
changes were found in the blood or 
urine. One child showed a 3 plus 


cephalin flocculation test six months 


istration 
usual. No 


after medication had been discontin- 
ued. 
The 


varying 


drug was given for periods 


from one to ten months 


4.3 months) 
the study. 


after comple- 
Eleven of the 
to im- 


(mean: 
tion of 
eighteen children continued 
prove in physical and emotional ad- 
justment. 

According to Delay and 
chlorpromazine seems to 


Chorea. 
Deniker,* 
have an ‘‘outstanding curing effect on 
Sydenham’s chorea.’’ Steigman and 
Vallbona have also found it useful in 
reducing the involuntary hyperkine- 
sia in cases of Sydenham’s chorea. 
and co-work- 
use of chlor- 


T etanus.—Boardman 


ers*' recommended the 
promazine in patients with tetanus. 
Although the patient they 
treated died on the twelfth day of his 
illness, they believe that the drug 
helped to control the convulsions, at 
the same time eliminating the problem 
of secretions in the chest, thus allow- 


whom 


ing the patient to breathe spontane- 
ously throughout. 


Hypertension.—The drug has been 
used to reduce blood pressure in the 
with acute 


with acute 


hypertension associated 


glomerulonephritis and 
poliomyelitis.** 


Epilepsy.—The effect in epilepsy is 
unpredictable. According to some ob- 
servers it increases the frequency of 
and aggravates associated 


Others have seen the 


episodes 


disturbances. 
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disappearance of grand mal and a 
return of the electroencephalographic 
changes to normal. Moyer® has used 
the drug with success in combination 
with standard convulsants. Decrease 
in the number of seizures has been 
associated with a feeling of well-being 
and better work capacity. One pa- 
tient treated by Moyer developed 
minor seizures in place of the grand 
mal attacks. 

Migraine—Migraine attacks were 
benefited in three patients treated by 
Moyer. When chlorpromazine was 
given in small doses together with 
salicylates the attacks were less fre- 
quent and less severe than with any 
other medication. 

Tics—Delay and Deniker*® reported 
good results in certain patients with 
ties. 

Enuresis—F reed and Peifer'® ob- 
tained improvement in this symptom 
in five children who were receiving 
chlorpromazine because of severe emo- 
tional disturbances. 


ADMINISTRATION 


Chlorpromazine is supplied in 
4-ounce bottles as a syrup (Thorazine 
hydrochloride syrup) which contains 
10 mg. of thorazine per teaspoon 
(5 «..). Bottles are light-proof since 
the drug is discolored by the light. 
Slight change does not significantly 
alter potency but marked discolora- 
tion does. 

Thorazine is also available as 10, 25, 
50, and 100 mg. tablets. For paren- 


teral use there are 25 and 50 mg. 
ampules. The drug is given deep into 


the muscle and is administered slowly 


to reduce local irritation. Gentle 


massage of the site of injection helps 
For intravenous 


to allay loeal pain. 
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injection the drug should be well 
diluted and given slowly. 

As an initial oral dose, 0.25 mg. per 
pound is given three times a day. 
This amount is usually adequate to 
control vomiting but it is generally 
necessary to increase the dosage for 
emotionally disturbed children. The 
increase is made at semiweekly inter- 
vals. Daily doses up to 200 mg. may 
be necessary to obtain an effect. 

lor the relief of pain, the dosage of 
inalgesie, sedative, narcotic medica- 
tion already being given is reduced 
to one-fourth or one-half. Chlor- 
promazine is then begun on the basis 
of 0.25 mg. per pound of body weight, 
three times a day. The dosage of 
either chlorpromazine or the other 
agents is increased until an effect is 
achieved. 

If tolerance develops during treat- 
ment with chlorpromazine it can be 
overcome by discontinuing the drug 
for a few days and then reinstating 
its use intermittently. 
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A PSYCHOSOMATIC STUDY OF FIVE CHILDREN WITH 
DUODENAL ULCER 


A. H. Cuapman, M.D., Dororuy G. Logs, M.A., anp Jean B. Youna, M.S.W 
Kansas Crry, Mo. 


HERE has been an increasing 

awareness in recent years of the 
problem of peptic ulcer in children.’ 
In 1925 Proctor® reported that nineteen 
eases of primary peptic ulcer in chil- 
dren had been reported in the litera- 
ture. Since then peptic ulcer in chil- 
dren has been increasingly reported, 
and in 1940 Saltzstein and associates’ 
found 105 cases of primary peptic 
uleer in children recorded in the 
literature. An increasing number of 
articles on this subject have appeared 
in the medical literature during recent 
years. 

Though considerable attention has 
been paid to the significance of emo- 
tional factors in peptic ulcer in 
adults**° and extensive studies on this 
subject have been made, little attention 
has been given to the emotional factors 
in peptic uleers oceurring in children. 
Warson and co-workers" in 1949 re- 
ported two cases studied from a psycho- 
somatic point of view and Chapman” in 
1948 briefly reported one case in which 
emotional factors were felt to be of im- 
portance in the etiology of a peptic 
uleer in a 13-year-old girl. Franklin" 
reported the psychological examination 
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in one of two cases he reported in 1942. 
and Goldsberry’* in 1951 reported a 
gastric ulcer in an emotionally dis- 
turbed 5-year-old boy. Girdany,' in a 
review article in 1953, wrote, ‘‘Psy- 
chiatrie studies have not been reported 
‘on large groups of children with peptic 
‘culeer. Available observations indicate 
that children in this group are in many 
‘ways similar to their adult counter- 
parts. They are usually bright and 
tense, and characterized by their par- 
ents as ‘nervous.’ They often seem to 
be lacking in overt emotional lability, 
and tend to keep things to themselves.’’ 
In 1954, an article by Taboroff and 
Brown" appeared, outlining their psy- 
chiatric observations on six children 
with peptic ulcer. The relevance of 
increased attention to peptic ulcer in 
children has been emphasized by the 
recent authors on this subject. Gir- 
dany stated, ‘‘Although it has not 
usually been considered in the differ- 
ential diagnosis, recent studies indicate 
that duodenal ulcer is a common cause 
of recurrent abdominal pain in the 
pediatric patient.’’ Donovan and San- 
tulli, in reporting on nine cases in 
1945, wrote that the symptom complex 
is more often atypical than typical, 
but should be suspected in any syn- 
drome involving epigastric pain. ‘‘The 
symptoms often remain unrecognized 
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for a considerable period, until per- 
foration or stenosis oceur.’’ Proctor 
had previously emphasized, ‘‘The im- 
portant single factor in the diagnosis 
is the realization that chronie peptic 
uleer occurs in children.’’ Franklin 
summarized in 1942, ‘‘A growing num- 
ber of articles . . . show that peptic 
ulceration is not regarded seriously 
enough as a cause for puzzling gastro- 
intestinal symptoms... (in children).’’ 

Peptic ulcer in children is etiologi- 
eally divided into two types*: (1) a 
primary type in which the uleer and 
its symptoms are most prominent in 
the clinical picture, and (2) a second- 
ary type in which an ulcer develops 
in a child already suffering from some 
serious condition, such as gastroenter- 
itis, burns, intracranial tumor or infee- 
tion, general infection, peritonitis, ete. 
It is with the former, or primary, type 
of peptic ulcer that this paper con- 
eerns itself, and it is in the primary 
type of peptic ulcer that emotional 
factors have been extensively studied 
in adults. 

This paper presents a comprehensive 
medical and psychiatric study of five 
children with primary chronie duo- 
denal uleer. These five children were 
all seen in the Children’s Mercy Hospi- 
tal elinies and wards during the past 
two years, and represent the entire 
number of proved primary peptic 
uleers in the records of this hospital. 
It is of interest that all five patients 
were seen during the last two years, 
and reflects the recent greater diag- 
nostic interest and acumen directed to- 
ward the possibility of this condition 
in children. The children were exten- 
sively studied by physical examina- 
tion, roentgenographie and laboratory 
procedures. A _ psychiatric work-up 
was done by a clinical team consisting 
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of a psychiatrist, a clinical psychol- 
ogist, and a psychiatric social worker, 
who constitute the psychiatric unit 
working in this hospital. The children 
themselves were studied by the psy- 
chiatrist and the clinical psychologist, 
and one or both parents were inter- 
viewed by one or more members of the 
psychiatric team. 


CASE REPORTS 


Case 1.—This 12-year-old girl was 
first seen in the outpatient clinic in 
February, 1954, with a history of in- 
termittent abdominal discomfort for 
four years. This discomfort had been 
more persistent and severe for the 
preceding several months and the chief 
complaint was pain in the epigastric 
region, occurring at variable intervals 
after meals. The patient also com- 
plained of bloating and occasional 
vomiting. At times, the pain occurred 
with sufficient severity to be described 
as ‘‘spells’’ of marked pain. Her 
bowel movements were regular and 
there was no history of frank bleeding 
or tarry stools. 

Laboratory data and physical exam- 
ination were unremarkable. Roent- 
genologie studies of the upper gastro- 
intestinal tract after ingestion of 
barium revealed a considerable degree 
of pylorospasm, only partial and tran- 
sient filling of the duodenal bulb, and 
a persistent small collection of barium 
in the duodenal bulb which was diag- 
nosed as a small uleer crater. 


The patient was put on an outpatient 
regimen of a Sippy diet, with Banthine 
medication, 50 mg. every six hours. On 
this regimen, the patient’s gastroin- 
testinal symptoms showed steady im- 
provement, and at the end of several 
months she was asymptomatic. 


Personality Study.—The patient’s 
family consisted of her father, 52, a 
farmer, her mother, 47, two older 
married sisters, 26 and 24, who lived 
out of the home, and a sister, 17, who 
lived at home and did not attend 
school. The economic circumstances 
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of the family were poor and it was 
with difficulty that the father sup- 
ported the family by his work. An 
essentially normal development was 
described by the mother; the patient 
sat up at 6 months, walked at 11 
months, and speech and toilet training 
developed normally. 

The patient’s adjustment in school 
had not been good. She disliked school 
and had been unable to make an ade- 
quate social and emotional adjustment 
there. She did not find in the school 
situation the same indulgence and com- 
pliant response to her demanding be- 
havior that she found with her mother 
at home. The mother had often been 
to the school to intercede for the child, 
and during the recent half-year the 
mother had taken the child out of 
school entirely, using illness as a pre- 
text for this. 

The mother was a very anxious and 
overprotective person, who acted in an 
indulgent manner toward the imma- 
ture, demanding behavior of the pa- 
tient. The relationship between mother 
and daughter was a close and anxious 
one. Mother had few friends and little 
activity outside the home. The patient 
was an extremely isolated child; she 
had no friends at school and no friends 
in her neighborhood and her activities 
centered mainly around the home. She 
was sensitive about whether or not peo- 
ple liked her, and her anxiety about 
meeting people and possibly not getting 
along with them was so marked that 
she rarely ventured outside the home 
setting. She entered into no type of 
social or group activity with children 
her own age; and since she attended 
school no longer, it was apparent that 
her potentialities for emotionally 
healthly contacts with other children 
were minimal. 


The patient had a marked inability 
to verbalize any feelings of self-asser- 
tiveness or anger. Instead of express- 
ing any anger that she felt, she would 
become silent and sulky and would 
retire to an isolated place by herself; 
sometimes she would ery. With her 
mother, she could never be verbally 
assertive about anything she wanted, 


but would become tearful and very 
upset. Her mother would quickly in- 
dulge her upon whatever point was in 
question. The only person with whom 
the patient had any kind of healthy 
emotional give-and-take, in the sense 
of arguments or assertiveness, was her 
next oldest sister. Here, however, her 
assertiveness was more in the nature 
of the same type of temper tantrum 
activity that she used to dominate her 
mother. In neither the relationship 
with her mother or her sister could 
she be verbally assertive of her inter- 
ests or feelings. 

The patient had certain phobias. 
Most prominent was a phobia of dark- 
ness; she could not leave the house 
even for the most minor errands in 
the yard after dark unless she was 
accompanied by her mother or her 
older sister. 

The relationship between the patient 
and her father seemed to be a distant 
one, and it was felt that her over- 
protective mother excluded effective 
relationships with anyone else. There 
was, moreover, a good deal of rivalry 
between the patient and her next oldest 
sister for the attention of the mother. 
This sister was also described as a 
dependent and immature person, who 
at the age of 17 had not been success- 
ful in making any kind of effective 
social contacts and adjustments out- 
side the home situation. It is to be 
noted that for a period of approxi- 
mately one year the patient lived away 
from home with one of her older 
sisters. Ostensibly, this was so that 
she could go to another school and 
attempt to make a better school adjust- 
ment. During this period of time, the 
patient had no ulcer symptoms. Her 
ulcer symptoms returned, however, not 
long after she returned to live with 
her parents after her sister became 
pregnant and could no longer care 
adequately for the patient in her home. 

On psychiatric examination, the pa- 
tient was a distant and anxious child, 
with whom no warm rapport or close 
feelings could be established. She 
acted in a passive and docile manner, 
but her obvious discomfort and anxiety 
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in any type of interview situation made 
it difficult for her to establish any rela- 
tionship with the examiner. On two 
occasions during the period of her ex- 
aminations on an outpatient basis, the 
patient became tearful and agitated 
when faced with some activity she did 
not want. On these occasions, her 
mother became anxious and overprotec- 
tive and intereeded to arrange an alter- 
ation in the schedule. 

On psychological testing, it was dif- 
fieult to get a reliable indication of 
1.Q. because of the patient’s negativism 
and anxiousness. Her true potential 
was felt to fall somewhere within nor- 
mal limits, however. On projective 
testing, the picture was one of rigid 
inhibition of feelings and emotional 
expression, and evasive and anxiously 
stereotyped responses. Anxious body 
concern and an underlying depressive 
element were present. Her emotional 
concept of the female figure was that 
of a potentially protective person, but 
one to which she did not actually feel 
close. Male figures were emotionally 
seen as being distant with no warm 
emotional contact. 


Case 2.—This 12-year-old boy had 
been first admitted to the hospital at 
the age of 10 years, in March, 1952, 
with a chief complaint of abdominal 
pain. His mother stated that the child 
had complained of abdominal pain of 
varying severity since the age of 5, but 
that his complaints had been much 
more marked for approximately three 
months prior to his admission. The 
pain was described as coming two or 
three hours after eating and he fre- 
quently awoke in the early morning 
hours with severe upper abdominal 
pain. The pain was relieved by 
erackers and milk. He was described 
by his parents and by the physicians 
who saw him as a restless and ‘‘nerv- 
ous’’ child. Laboratory studies and 


physical examination were unremark- 
able, except for a positive test for 
blood in the stools, and an anemia with 
a hemoglobin of 10 grams and a red 
eell count of 3,420,000. Roentgeno- 
graphic studies after barium swallow 
which were con- 


revealed findings 
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sidered typical of duodenal ulceration. 
Later roentgenographic studies showed 
deformity of the distal portion of the 
duodenal bulb which was felt to result 
from searring of the previous ulcer. 
The patient was put on a modified 
Sippy diet, and antispasmodie and 
mild sedative medication was given. 
This treatment was continued until 
September, 1953, during which time 
the patient was seen at intervals in 
the clinic. His pain persisted until 
early fall of 1953 and he has had no 
gastrointestinal symptomatology since 
that time. 


Personality Study.—This 12-year- 
old boy was third from the oldest in 
a family of eight children, ranging 
from 4 to 15 years in age. The par- 
ents were both in their middle thirties 
and the father had difficulties in ade- 
quately supporting the large family 
on his salary as a factory worker. 

The developmental history of the 
patient was unremarkable, except for 
problems relating to the gastrointes- 
tinal tract, and enuresis until the age 
of 7. The upper gastrointestinal dif- 
ficulties are deseribed above. The pa- 
tient also suffered from fecal incon- 
tinenee, both diurnal and nocturnal, 
until the age of 74%, for which no 
organic basis was ever found. No 
feeding problems are described, in spite 
of the fact that his mother nursed him 
by breast for somewhat over a year, 
with a vary painful mastitis and 
eracked, bleeding nipples, after the 
first three months. 

There was no evidence of any open 
conflict in the various interactions of 
the family structure. It was apparent, 
however, that the rapid succession of 
children after the birth of the patient 
had deprived him of much of the ma- 
ternal attention which would other- 
wise have been his due. Both the 
mother and father, moreover, had been 
subject to repeated illnesses which had 
further limited their capacity to give 
the attention and affection to the 
patient and his siblings which they 
otherwise might have given. The 
father was subject to a variety of 
chronic symptomatologies, including a 














long-standing upper gastrointestinal 
tract disorder which had recently been 
diagnosed as peptic ulcer, and which 
resulted in his usually losing one day’s 
work each week. It was felt that, be- 
eause of the rapid succession of chil- 
dren in this family, and the parents’ 
own preoccupying medical problems, 
the dependency needs of the children, 
especially the patient, had not been 
adequately met. 

The patient, both in the family and 
in broader social areas, such as school 
life, neighborhood activities, and with 
groups of children, was an extremely 
passive, subnormally assertive boy who 
had virtually no eapacity for the ex- 
pression of self-assertive or angry feel- 
ings. He quite emphatically stated 
that he never gets angry or expresses 
anger at anyone. If anyone does any- 
thing to make him angry, he does not 
tell them about it; he goes into another 
room and stays by himself and fre- 
quently he eries. When other people 
impose on him and push him around, 
he merely walks away; he is unable to 
be assertive of himself, even to the 
extent of discussing the difficulty with 
the other person in a diplomatic 
manner. He states that if he did fight 
back or become angry at anyone, they 
might not like him and he would view 
this as a devastating and extremely un- 
comfortable thing to happen to him. 
**Tf I did fight back or get angry, peo- 
ple wouldn’t like me. People will like 
me if I don’t fight.’’ Whenever other 
children exclude him from any of their 
activities, such as telling him he cannot 
join their baseball game, he feels 
‘‘awful’’ and becomes very depressed 
and upset. 

The patient engages in a great deal 
of activity designed to attract toward 
himself the approval and affection of 
other people. In his neighborhood, 
he does many errands, not only for his 
parents, but for neighbors and other 
persons; some of these amount to 
rather large jobs. He cannot refuse to 
do anything anyone asks him; and, 
moreover, he never accepts any kind of 
pay for the work. If someone asks 
him to do something quite unpleasant, 
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he does it anyway, for he fears that 
if he did not do it, they might not 
like him. This applies even to people 
living some distance away from his 
apartment and with whom he comes 
into relatively little contact. His rela- 
tionships with his siblings and parents 
were much the same as these relation- 
ships with all other people. 


His parents are not aware of the 
patient ’s problems in the area of being 
assertive of his rights and expressing 
anger. They are aware, however, of 
his periods of depression and tearful 
moodiness, associated with withdrawal 
from people and a good deal of fatigue. 
These would appear to be associated 
with episodes in which a great deal of 
anger is mobilized in the patient, to 
which he ean give no expression, or in 
situations in which someone rejects 
him emotionally and leaves him feeling 
devastatingly depressed. At these 
times, he may appear to be irritable 
but he never gives any verbal expres- 
sion to his irritation. These periods 
may last from a few hours to several 
months, during which he is listless, 
depressed, and uninterested in people. 
At other times, he is cheerful, pleasant, 
and active, though with continuing 
problems regarding his passivity and 
his desperate need for the continual 
approval and affection of other people. 

On interview examination, the pa- 
tient was a pleasant, cheerful, very 
passive boy, who was extremely anxious 
to be as cooperative as possible and 
to please the examiners. On psycho- 
logical testing he tested within normal 
limits in intelligence, though his ability 
to perform on the test was distinctly 
reduced by a great deal of anxiety. 
Projective testing revealed evidences 
of much anger and hostility, and 
strong death wishes beneath the pa- 
tient’s placid and passive exterior. 
Much of his pervasive anxiety as to 
how people felt about him was evident 
in the psychological testing, but these 
feelings were rigidly controlled so far 
as any overt expression of them was 
concerned. In his spontaneous draw- 
ings of people, it was evident that he 
placed on his figures expressions of 
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foreed affability. Aggressive charac- 
teristies were projected onto the female 
figure and there was much evidence of 
body concern and anxiety over sexual- 
ity. 

Case 3.—This 12-year-old boy had 
been first admitted to the hospital in 
February, 1952, at the age of 10 years. 
He remained in the hospital for one 
month for evaluation of abdominal 
pain and vomiting. No gastrointestinal 
x-rays were made and the patient was 
discharged without diagnosis. In 
April, 1952, the patient was readmitted 
for recurrence of abdominal pain and 
vomiting and remained in the hospital 
six weeks. The pain came several 
hours after eating and the total dura- 
tion of the patient’s symptoms had 
been for several months. Physical 
examination was negative and labo- 
ratory studies were unremarkable, ex- 
cept for a positive test for blood in 
the stools. Roentgenologie studies of 
the upper gastrointestinal tract after 
ingestion of barium revealed a deform- 
ity and a persistent small collection of 
barium in the duodenal bulb and were 
interpreted as characteristic of duo- 
denal uleeration. Roentgenologic 
studies two weeks after treatment had 
been instituted showed continued simi- 
lar pathology but with some improve- 
ment, and a repeat gastrointestinal 
series in June, 1954, showed no ab- 
normalities. 

During his second admission in 1952, 
the patient was started on dietary and 
antispasmodie regimens and this was 
continued for a total of approximately 
two months. The patient was then 
asymptomatic and has remained 
asymptomatic without treatment since 
June, 1952. 

Personality Study.—This 12-year- 
old boy was fourth from the oldest in 
a family of six children, who range 
from 2 months to 19 years in age. 


Both parents were in their forties and 
the father was able to provide a mod- 
est standard of living for his family 
by his work as a factory hand, with 
some economic help by other members 
of the family. 
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The first two and one-half months of 
the patient’s life were characterized 
by marked difficulties in feeding. The 
patient was breast-fed and his mother 
found this most repulsive to her and 
continued it for two and one-half 
months only at the strong insistence of 
her doctor. After being placed on 
formula at the end of this time, no 
further feeding problems occurred. 
His further early development was 
described as unremarkable until the 
age of 4, when the patient was kept 
in bed for one year with a diagnosis of 
rheumatic fever. His mother felt that 
a certain amount of personality change 
had oceurred during this period of 
bed rest and described the patient as 
being anxious, tearful, and sensitive 
after that time. When the patient was 
10, his mother moved from the farm 
on which they had lived to a metro- 
politan industrial area and got a job; 
the plan had been formulated that the 
entire family was later to move to the 
city. While the patient’s father was 
clearing up their affairs on the farm, 
and his mother was away in the city, 
the patient was sent to live with his 
maternal grandmother .on a nearby 
farm and it was under these cireum- 
stances that the patient first became ill 
with his ulcer. 

It was on his tenth birthday anni- 
versary that he had his first attack. 
The patient’s grandmother had 
planned a birthday party, but he had 
been severely reprimanded by his 
grandmother on that day for some- 
thing which she did not like; the pa- 
tient had retired to his room without 
eating his birthday cake. When the 
grandmother went to eall him, he re- 
ported that he was ‘‘sick all over’’ with 
abdominal pain and vomiting. This 
grandmother is described as an over- 
solicitous, but a rigid and strict per- 
son. She can give affection, but only 
if the recipient of the affection is 
strictly controlled and dominated by 
her. It was also shortly before this 
time that the patient’s maternal grand- 
father had died and the patient had 
been closely attached to him. More- 
over, a favorite uncle was imprisoned 
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in a prisoner-of-war camp, and the 
patient was quite upset over this; he 
had been observed talking to the 
uncle’s picture, telling him ‘‘not to 
get killed.’’ 

In the family structure, the patient 
was described as being the best be- 
haved of all of the children and also 
as the one of the children who seemed 
consistently and markedly to make ob- 
vious bids for the attention and affec- 
tion of his parents. No open conflict 
was observed between the mother and 
the father, and no overt conflicts were 
deseribed within the family structure. 
It was obvious, however, that mother 
preferred her daughters very much 
over her sons and treated her sons as 
weaklings and failures, but viewed her 
daughters as ambitious and achieving. 
She seemed to exploit any illnesses of 
her two sons to keep them in a weak 
and dependent condition in the family 
structure. Actually, there was little 
evidence that the patient had had rheu- 
matie fever during the one-year period 
at the age of 4 when he was kept in 
bed, and a careful review of his out- 
patient and inpatient records at that 
time led to the feeling that actually the 
initiative in keeping the patient bed- 
fast, weak, and dependent for such a 
long period of time was more on the 
mother’s part than by virtue of the 
recommendations of her physicians. 
Follow-up studies never revealed any 
evidence of rheumatic fever. The 
mother considered her oldest son, aged 
17 years, as a failure, and it was felt 
that in ways unconscious to herself, 
she connived to keep the patient also 
in a dependent and ineffective role. 
Though no follow-up examinations had 
ever indicated any evidence of rheu- 
matie fever, the mother had continually 
through the years used this presumed 
illness as the reason for limiting, re- 
stricting, and curbing the patient, and 
keeping him in a dependent and ef- 
feminate role around the house. 
Though the mother verbalized a good 
deal of attachment toward her sons, 
she hostilely and depreciatingly treated 
them as dependent and ineffective per- 
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The patient in school, church, and 
other social groups adjusts in a com- 
pliant and passive manner. In school, 
he makes average grades, but the re- 
eurrent complaint about him is that 
he hurries in such a desperate pace 
through his work that he does not do 
nearly as well as he could. This anx- 
ious haste is characteristic of all the 
patient’s activities, both at home and 
at school. He is described as being 
unable to stop this tense hurrying in 
any activity, regardless of what at- 
tempts are made to curb it. At school, 
the patient is a very passive boy who 
never gets in any fights, or in any 
difficulty with the teaching personnel. 

The patient said that nothing ever 
makes him angry. For example, if his 
mother scolds him or denies him some- 
thing, his brother usually teases him 
about it; the patient states he does not 
become angry at either his mother or 
his brother at such times, but merely 
goes to his room and stays there for a 
while. The landlady remarks that he 
never fights and that he is the only 
boy in the apartment building who 
does not fight. He is well liked by 
everyone in the apartment building 
and is friendly with everybody. He 
does a great deal of work for people 
in the apartment building, such as 
emptying their garbage, running to 
the store on errands, and emptying 
their trash; he never accepts money 
for these activities. He states he does 
these things so that people will like 
him. If other people impose on him, 
he merely tries to walk away. He can- 
not be assertive to people about his 
own rights or privileges, and at best 
can attempt to be evasive in a passive 
manner when others take advantage of 
him. He is apprehensive in his feel- 
ings about girls, and viewed them as 
conniving and selfish toward men. He 
was uncomfortable, and quite inhibited 
regarding any sexual topics. 

On examination, the patient was a 
pleasant, passive, likeable 12-year-old 
boy who was anxious to be coopera- 
tive and please the examiner in every 
way. On psychological testing, the 
patient tested within normal limits in 
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intelligence, but the test was felt to be 
somewhat lower than his actual poten- 
tial because of his anxiousness to rush 
through the test as quickly as possible. 
The material which came out in the 
projective testing indicated a great 
deal of underlying hostile and aggres- 
sive feeling, and the stories he told in 
response to picture stimuli were con- 
sistently hostile and aggressive; these 
stories customarily came to an end 
without resolving any problems, or 
with a grimly cynical outcome. Ror- 
schach responses suggested an intro- 
versive tendency with inereasing with- 
drawal from environmental stimuli. 
His life experience was seen as having 
been sufficiently traumatic to produce 
a ‘‘burnt child reaction’’ with depres- 
sion. There was a great deal of under- 
lying anxiety and body concern. 
Strong feelings of inadequacy were 
present, and a failure emotionally to 
distinguish the various characteristics 
of male and female personalities was 
also evident on psychological testing. 


Case 4.—This 9-year-old girl was 
first admitted to the hospital in March, 
1952, with a chief complaint of vomit- 
ing blood. Since the age of 4, the pa- 
tient had suffered from frequent epi- 
sodes of upper abdominal pain, some- 
times associated with vomiting. She 
had never been entirely free of abdom- 
inal discomfort for a period of more 
than several weeks since the age of 4. 
On the day of admission, she had be- 
gun to vomit blood, which was first 
bright red and then coffee-ground in 
eolor; several black, tarry stools were 
also passed. On physical examination, 
no remarkable findings were observed, 
except a pulse of 160. Laboratory 
studies were unremarkable with the 
exception of a positive test for blood 
in the stools and an anemia with a 
hemoglobin of 10 grams and a red cell 
eount of 3,900,000. Roentgenologic 
studies after ingestion of barium re- 
vealed two uleer craters in the duo- 
denum, the first near the apical por- 
tion of the cap and a second at the 
base of the cap. The patient was 


treated with a bland diet, transfusion 
of whole blood, and vitamins. 
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The patient was discharged after 
four weeks of hospitalization, and was 
followed up in the out-patient clinic. 
She has continued to have slight symp- 
toms of epigastric discomfort at infre- 
quent intervals and of brief duration. 
Repeat roentgenologie studies of the 


gastrointestinal tract have revealed 
searring of the duodenum but no evi- 
dence of ulceration. 


Personality Study.—This 9-year-old 
girl was the youngest of four siblings. 
Her parents were both in their forties 
and her father was able to supply an 
adequate income for the family by 
working as an independent operator of 
a truck. 

The patient’s psychomotor develop- 
mental history was given as being un- 
remarkable. She was described by her 
parents as being a dependent, some- 
what timid child who stayed close to 
home. They also described her as be- 
ing a somewhat indulged child, inas- 
much as she was the youngest and the 
baby of the family; she, however, made 
few demands on the family and rarely 
asked for anything. She was strongly 
contrasted to her 13-year-old sister, 
the next oldest sibling; who was ag- 
gressive, outgoing, and somewhat de- 
manding. 

The patient kept her thoughts and 
feelings entirely to herself. This dif- 
fuse passivity and inhibition of feeling 
and expression had but one exception, 
and that lay in occasional bickering 
and open rivalry with her sister. In 
all other areas of interaction with peo- 
ple, the patient was described as being 
an exceedingly compliant and passive 
person. No overt conflict was described 
in the family structure, with the ex- 
ception of the rivalry between the pa- 
tient and her 13-year-old sister. 

At school and in other social situa- 
tions, the patient presented the picture 
of an extremely conforming and com- 
pliant girl. She made good marks in 
school and she got along well with the 
teacher and had no difficulties with 
children. She was never involved in 
any fighting or aggressive activity. 
Everyone remarks that she is a good 
girl and that she never expresses any 
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anger and never complains about any- 
thing; when she is angry, she keeps it 
all inside. At times, the patient said, 
she would do something to get rid of 
her anger; such things included ‘‘ play- 
ing with dolls, cleaning the house and 
helping mother.’ 

She remained at all times close to 
home and rarely would leave the home 
setting. This is noticeable to the ex- 
tent that outsiders remark upon it, 
stating that the patient never goes to 
town, or anywhere else, by herself. 
She will go onlv with her sister or her 
mother. Although she apparently got 
along superficially very well with 
everyone, she was emotionally not close 
to any companions, teachers, or per- 
sons outside the home. She was ex- 
tremely inhibited about any factors 
dealing with sexuality or genitals in 
spite of the fact that she had slept in 
a bed with her 20-year-old brother for 
a considerable period of time until he 
had left the home a year previously 
to enter military service. She had sev- 
eral phobias, with, for instance, marked 
fear and panic during heavy rains and 
thunderstorms. 

On examination, the patient was at 
all times a pleasant, somewhat shy 
girl, who behaved in a passive and 
compliant manner. There were mini- 
mal evidences of overt tension and 
anxiety. 

On psychological testing, the patient 
showed superior intelligence, with an 
1.Q. of 120. The projective material 
on the Symond’s picture story test 
revealed the large amount of repressed 
hostility and aggression. In the course 
of ten stories, there were twenty-six 
murders and a great deal of other ex- 
ceptionally hostile and aggressive ma- 
terial. Projective testing revealed 
rigid controls of feelings and a good 
potential capacity for much more ex- 
tensive emotional responses than she 
was able to verbalize. A cautious con- 
trol of emotional expression was ap- 
parent in all areas. Her drawings of 


people indicated some impairment of 


her ability to relate in emotionally 
significant ways to other persons. 


Case 5.—This 9-yvear-old boy was 
admitted to the hospital in February, 
1954, with a chief complaint of bleed- 
ing from the gastrointestinal tract. 
One week prior to admission, the pa- 
tient had an episode of bloody diarrhea 
and was described as having a poor 
appetite and being fatigued. For sev- 
eral weeks he had complained of pain 
coming on at variable intervals after 
meals and he had also complained 
of ‘‘bloating of the stomach.’’ His 
mother reported that he often went 
to bed during the day and cried. 
Physical examination was negative and 
laboratory studies were unremarkable, 
except for a positive test for blood in 
the stools and a borderline anemia, 
with a hemoglobin of 13 grams and a 
red cell count of 4,550,000. Roentgen- 
ologie studies of the upper gastroin- 
testinal tract after ingestion of barium 
revealed a spastic and irritable duo- 
denal cap which was found to be per- 
sistently deformed with an out-pouch- 
ing on the posterior border; the find- 
ings were felt to be typical for an ac- 
tive duodenal ulcer with a rather large 
erater on the posterior wall. 

The patient remained in the hos- 
pital for three weeks and was treated 
with a Sippy diet, antispasmodic and 
antacid medication, and mild sedation. 
He was discharged on a dietary and 
antacid regimen. On this regimen, his 
symptomatology has improved and re- 
peat gastrointestinal x-rays in May, 
1954, revealed a much smaller ulcer 
erater than previously seen. The pa- 
tient continues under medical manage- 
ment. 

Personality Study.—The patient was 
the oldest of three children, with two 
sisters, aged 4 years and 18 months. 
His mother and father, both in their 
thirties, lived with their three children 
on a small farm where the father made 
a modest living in farming. The pa- 
tient was described as having been 
anxious and emotionally withdrawn 
since early childhood and he had been 
exposed to a good dea! of rather severe 
emotional trauma. The mother was an 
emotionally cold, rejecting person who 
had borne five children. Labor in each 
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ease had been quite prolonged ; she was 
in labor for three days with the pa- 
tient. There was some question as to 
whether he would live at birth, and 
it was felt that emotionally the mother 
would have preferred not to have been 
burdened with the raising of this child. 
Over her feelings of rejection of the 
child, there was a guilt-ridden reaction 
formation which led her to be ineon- 
sistently indulgent and rejecting of the 
patient. When the patient was 2, a 
sister was born, toward whom the pa- 
tient apparently exhibited no hostile 
feelings and toward whom he adopted 
a protective and maternal role. When 
this child was 2 years old, the patient 
witnessed her death by accidental 
strangling, and at this time the patient 
reverted to an immature and babyish 
role and the parents state that they 
gave him a great deal of indulgent at- 
tention. Not long after that, another 
sister was born and when the patient 
was 6 years old, a fourth child, a boy, 
was born and lived for only two weeks. 
When the patient was 7, another child 
was born and toward this child the 
patient expresses open dislike. The 
mother’s attitude toward her children, 
and toward the deceased children in 
particular, was one of cold, emotion- 
less rejection; she expressed no dis- 
tress over the loss of these children 
and expressed herself content with the 
idea that it was better to have only 
three to raise. 

The mother raised the children in a 
rigid and controlling manner and she 
kept a detailed developmental record 
of the precise dates upon which each 
of the developmental functions, such 


as feeding and toilet-training, was 
started and accomplished. The de- 


velopment of the patient from a motor 
and training viewpoint was unremark- 
able, except for episodes of marked re- 
gression under emotional stress, such 
as occurred at the time of the death of 
his sibling by strangulation. The 


mother’s rigid control of the child pre- 
vented any satisfactory relationships 
by him with his father and the mother 
opposed any activities of the boy with 
his father. 


Because of the rigid con- 
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trol by his mother and the emotional 
trauma to which the child had been 
subjected, he had experienced little 
healthy emotional contact with other 


persons. His adjustment with other 
children and his adjustment both so- 
cially and educationally in school were 
poor. 

At home and throughout the period 
of clinical observation the patient was 
a withdrawn and schizoid child with 
whom no good emotional contact could 
be made. He preferred to substitute 
interaction with things to interaction 
with people, presumably because he 
had found his emotional relationships 
with the crucial persons in his life so 
damaging that he hesitated to reach 
out for any new types of relationships 
with people. He spent most of his time 
in solitary pursuits and playing with 
toys in a solitary and silent way. At 
times, he became quite anxious and 
agitated if attempts were made to 
establish any kind of warm emotional 
relationships with him. 

On psychological testing, it was felt 
that his intelligence was within normal 
limits, but he tested somewhat lower 
than his potential because of the dif- 
ficulties in emotionally reaching this 
child to get his cooperation. In test- 
ing, the child was withdrawn and anx- 
ious and the projective tests revealed 
his profound anxiety. He was found 
to be strongly introverted, with con- 
siderable sensitivity as to how other 
people felt about him, but with little 
capacity for any emotional contact 
with them. His ability to make emo- 
tional relationships with people ap- 
peared not only poorly developed, but 
actually to have somewhat deteriorated 
from a better adjustment prior to the 
time of testing. The total picture on 
projective testing was one of a schizoid, 
withdrawn child with a great deal of 
anxiety and inhibitions over emotional 
contact with people. 

This child was seen at a time when 
his uleer was acutely active and the 
psychopathology was felt to be of such 
pressing and dangerous nature that an 
attempt was made to ameliorate the 
situation by some psychotherapeutic 
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approach to the parents. The parents 
were worked with to give them a 
limited understanding of some of the 
factors which had gone into the pro- 
duction of the severe personality dis- 
turbance of the child. Attempts were 
made to help the parents, especially 
the mother, develop some awareness of 
the pathology of their attitudes toward 
the child, so that a healthier relation- 
ship could be established. Over a pe- 
riod of time, a good deal of improve- 
ment occurred and the mother seemed 
to be able to develop a much better re- 
lationship with the child and the father 
was able to become more affectionate 
and closer to his son. It was felt that 
these accomplishments in working with 
the parents have been an important 
adjunct in the medical improvement of 
the child’s ulcer, as well as contribut- 
ing materially to a much healthier emo- 
tional development, both for the child 
and for the family in general. 


DISCUSSION 

The outstanding personality prob- 
lems of these five children may, for 
purposes of discussion, be briefly epit- 
omized in the following manner: 

Case 1 was a very dependent, de- 
manding, isolated girl whose relation- 
ship with an anxious and overprotec- 
tive mother excluded her from any 
other healthy emotional contacts. She 
was a fearful and phobie child who 
eould not verbalize any assertive or 
hostile feelings, and could be aggres- 
sive only by becoming tearful and up- 
set, thus mobilizing her anxious mother 
to intervene for her. 

Case 2 was a passive and subnor- 
mally assertive boy, who was unable to 
express any assertive or angry feeling 
toward anyone, and who consistently 
attempted in a desperate way to ob- 
tain affection and approval in all his 
interpersonal relationships. He was 


an anxious boy who was subject to 
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periods of marked depression and suf- 
fered feelings of emotional devastation 
and isolation when confronted with 
anger in other people. 


Case 3 was strikingly similar to Case 
2. He was a passive and subnormally 
assertive boy, who was entirely unable 
to be angry or aggressive in any way 
and who also went to elaborate extents 
to get the approval and affection for 
which he had such a desperate need. 
Crucial in the patient’s illness was an 
overprotective, but controlling grand- 
mother. His mother treated him as a 
sickly, weak, and effeminate person and 
her affection could be obtained only 
by being rigidly controlled and dom- 
inated by her. 

Case 4 was a passive, docile, inhib- 
ited, and phobie girl, who could not be 
comfortable in the expression of any 
aggressive or hostile feelings. She was 
dependent on the home situation in an 
immature manner and was unable to 
develop any healthy interpersonal re- 
lationships because of anxious control 
by her mother. 


Case 5 was that of a schizoid, with- 
drawn, and fearful boy who had been 
so traumatized in his relationships 
with a _ rejecting, hostile, and cold 
mother that there was a rather serious 
withdrawal from any realistic contact 
with people. 

Certain other features in these cases 
may be pointed out. All these children 
showed unusual inhibition in the area 
of any comfortable awareness of sex- 
uality. They seemed to be anxious and 
afraid, not only of their own bodies, 
but also of the meanings of other peo- 
ple’s bodies, especially so far as the 
genital areas were concerned. Beneath 
the passive and docile surfaces which 
these children presented lay great 
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amounts of hostile and aggressive feel- 
ing, which were repressed and given 
no overt expression. On psychological 
testing, this material came out in gro- 
tesque and murderous stories of a hos- 
tile and destructive nature. All the 
children were of normal or somewhat 
better intelligence, though they often 
tested lower than their actual poten- 
tials because of their anxiousness in 
the testing situation. 

The striking common factors in these 
children may be described as (1) their 
marked inability to be comfortable 
with expression of any hostile or ag- 
gressive feelings, (2) the resultant pas- 
sivity and subnormal assertiveness, 
with a strong need to attempt to ob- 
tain endless amounts of affection and 
approval by being servile and obliging 
to all persons around them, and (3) 
their marked conflicts over unmet 
needs for a secure, anxiety-free rela- 
tionship with a warm and affectionate 
mother figure 


The inability of all these children 
to be assertive of feelings of a hostile 
nature is marked. Two of them could 
apparently obtain some of their wants 
by being tearful and upset, but they 
eould not verbalize their feelings nor 
assert themselves in words. In each 
ease, the relationship between the pa- 
tient and the father was a distant and 
emotionally ineffective one. The com- 
mon pattern was that of an engulfing 
but rejecting relationship with a nar- 
cissistice and anxious or cold mother, 
which was so engrossing that literally 
no emotional energy was left for inter- 
action with the father. It was almost 
as if the father had abandoned the 
children to a pathologie relationship 
with the mother, and that this relation- 
ship with the mother became so trau- 
matie to the child that his capacity for 
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sound relationships with other persons 
was thereafter impaired. The unmet 
needs for love and affection were quite 
striking in some of the children and 
they literally wore their needs for af- 
fection and secure love on their sleeves, 
with their constant anxious activities 
to secure approval and affection in 
every area of their lives. They never 
really succeeded in doing this, how- 
ever, for their originally unmet needs 
for affection and security were so 
poignant and desperate that the super- 
ficial reassurances they got in every- 
day situations could not suffice to as- 
suage their anxiety. 

The relationship between the emo- 
tional disorder and the duodenal ulcer 
seemed to be an accumulative one, 
rather than the abrupt precipitation of 
gastrointestinal symptomatology by a 
single traumatic incident. This might 
be expected, since the emotional pa- 
thology in these children had not been 
produced overnight by the develop- 
ment of a traumatic, emotionally dam- 
aging situation; it had been the subtle, 
but pervasive, difficulty involved in 
sick interpersonal relationships with 
crucial people in their lives. In only 
one ease was it possible to identify a 
single traumatic incident which seemed 
to precipitate the uleer, and this was 
in Case 3, in association with an emo- 
tionally difficult situation with a con- 
trolling and rejecting person. 

This series of five cases, though large 
as reported series of psychiatrically 
well-studied and observed peptic ulcer 
patients in children goes, is obviously 
not large enough to provide any con- 
elusive formulations as to personality 
constellations and emotional factors in 
peptic ulcer. It does lend heavy 
weight, however, to the concept that 
personality and emotional factors play 








260 


an important role in the pathology and 
etiology of peptic ulcers in children. 
Other reported psychiatric observa- 
tions on peptic ulcer in children are 
seanty, and there are actually only 
several brief case reports of children 
with peptie ulcer who have been emo- 
tionally evaluated, in the entire medi- 
eal literature. These few reported 
eases’ *5 tend to indicate the emotional 
pathology lies in the area of unmet de- 
pendency needs from rejecting moth- 
ers, producing passive and somewhat 
withdrawn children with a great deal 
of underlying anxiety. The time for 
conclusive formulations must there- 
fore await more extensive and wider 
studies by various groups of investiga- 
tors. 

It is of interest that the findings in 
children have a good deal of similarity 
to what are described retrospectively 
in anamnestic studies of adults with 
peptic ulcers. Peptic ulcer in adults*° 
has been largely formulated in terms 
of unmet needs for affection and love 
which find substitute expression in 
hypervascularity, hypermotility, and 
hyperacidity of the organ of the body 
that was most crucial during the most 
dependent and security-needing period 
of the individual’s life, that is, the up- 
per gastrointestinal tract during the 
period of early infaney and childhood. 
Extensive comments have also been 
made about the inability of persons with 
peptic ulcer to be comfortable with the 
expression of hostile and aggressive 
impulses, so desperate is their need to 
secure the affectionate approval of 
everyone around them. In adults, a 


superficial overlay of anxious drive for 
achievement and success is described. 
In general, therefore, our findings in 
children with peptie uleer who are ac- 
tually studied during the period of 
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personality formulation, coneur with 
what is described retrospectively when 
adults with peptic ulcer are psychi- 
atrically studied. 

Important implications are con- 
tained regarding the comprehensive 
psychosomatic treatment of peptic 
ulcer in children. It is felt that at 
least a limited attention should be paid 
to the emotional features of the chil- 
dren and the attitudinal factors of the 
parents in these cases. It is felt that 
the child should be treated not only 
on the physiologic level of a disturbed 
upper gastrointestinal tract, but also 
the interpersonal and psychie factors 
should receive some consideration. 
Where a disease such as peptic ulcer 
may be considered etiologically as be- 
ing determined and produced on sev- 
eral levels of functioning, such as the 
gastrointestinal, the cerebral-cortical, 
and the interpersonal, it is obvious that 
the more levels of functioning on 
which the patient is treated, the greater 
will be the suecess of the medical treat- 
ment. 


SUMMARY 


Five children with roentgenologi- 
eally demonstrated duodenal ulcer 
were studied by a clinical team com- 
posed of a psychiatrist, a clinical psy- 


chologist, and a_ psychiatric social 
worker. Marked emotional problems 


were found in each of the children and 
it was felt that these emotional prob- 
lems were significant in relation to 
their ulcers. The personality problems 
lay mainly in the areas of (1) unmet 
needs for affection and emotional se- 
curity, (2) difficulties in being asser- 
tive of their hostile feelings, and (3) 
their resultant passivity and subnor- 
mal assertiveness, with a desperate 
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need to secure affectionate approval 


from the persons around them. 


The 


advantage of a comprehensive medical 
and personality evaluation in the treat- 
ment of children with peptic ulcer is 
discussed. 
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Pediatric Profiles 


A Prdiatric Meeting in 1910 


1910, over forty-five years ago, 
as a youngster of 26 I attended my 
first national pediatric society meet- 
ing, the 22nd annual meeting of the 
American Pediatrie Society, held at 
the New Willard Hotel in Washing- 
ton as part of the ‘‘TX Congress.’’ 
Organized in 1888, from 1891 to 1933 
the meeting of the Pediatric Society 
was held in Washington every third 
year as a part of the Congress of 
American Physicians and Surgeons. 
The Congress was a loosely knit or- 
ganization of the national specialty 
societies in medicine, surgery, pedi- 
atrics, and the other special branches 
of medicine, and was run by a Coun- 
cil composed of a_ representative 
elected by each component society. 
Each society held its own meeting for 
two days, and on a third day there 
was a joint meeting which in my time 
According to the 
ago, the Congress 
out- 


few ever attended. 
story told me years 
group of 
whom 


was organized by a 
standing medical 
Jacobi was one, as sort of a threat 
over the head of the American Medi- 
sal Association. These men had be- 
come disturbed over the political pol- 
icies and shenanigans of those in con- 
trol of the A.M.A. at that time, and 
organized the Congress to bring to- 
gether the leaders in the various 
branches of medicine, which could, if 


leaders, of 


deemed necessary, serve as the basis 
of a new national medical association. 
The societies were small until around 
1920, and the hotels in Washington 
could easily cope with the attendance. 
Usually two or three societies were 
accommodated and held their meet- 
ings in the same hotel. As the so- 
cieties increased in size, accommoda- 
tions and meeting halls became a 
problem. After the 1933 meeting the 
Pediatric and some of the other soci- 
eties broke away from the Congress 
meeting, which had been placed on a 
five-year basis in 1928, and finally the 
Congress was given up. 

There had been no thought or in- 
tention on my part of attending the 
meeting, at which Dr. Charles A. Fife 
of Philadelphia, a member, was to 
present a paper reporting on some 
work we had been doing together at 
the Pepper Laboratory. On return- 
ing home the evening before the 
paper was to be read, there was a 
copy of the paper on my desk, to- 
gether with a note from Dr. Fife say- 
ing he had been called upstate, that 
in the envelope were his tickets and 
Pullman reservation, and that I was 
to take the midnight train to Wash- 
ington and read the paper. It was 
one of the most nerve-racking experi- 
ences in my recollection. It did, how- 
ever, lead to my learning to know 
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many of the important figures in 
American pediatrics at that time, as 
two years later Oscar Schloss and I 
were elected to membership. In a 
few years the younger group included, 
in turn, Van Ingen, Helmholz, Richard 
Smith, Alfred Hess, Park, Blackfan, 
Marriott, Grulee, Mitchell, 
Jeans, Cooley, and Farber. As most 


Graeme 


of the membership was much older, it 
resulted in our being thrown together 
at the meetings, and enduring friend- 
ships developed among the group. 


There were two incidents at the 
meeting that are still vivid memories. 
At the close of the morning session an 
elderly gentleman approached me 
and, introducing himself, said a few 
kind words to the frightened young- 
It was Dr. Jaeobi, who was al- 
most a legendary figure even at that 
time. The other incident happened 
when, on returning to a seat after 
reading the paper, I found myself 
sitting next to a woman, and a 
woman at a meeting was a rarity in 
those days. Glancing down I saw a 
pair of trousers next to me. The im- 
mediate reaction was that the stress 
of presenting my first paper before 
a medical society had affected my 
brain in some way. Taking a careful 
stealthy look reassured me—it was 
Dr. Mary Walker who antedated by 
many years a style of dress which 
today is conventional for millions of 
women. 


ster. 


Forty of the fifty-seven members 
of the society were present at the 
1910 meeting. The president, one of 
the few present at the meeting that I 
knew, was David Edsall of Philadel- 
phia, who ended his career as Dean 
of the Harvard Medical School, and 
is best known as a medical educator. 
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He was primarily an internist with 
an interest in pediatrics, as were so 
many of the founder and early mem- 
bers of the Pediatric Society, among 
whom might be mentioned Osler, John 
Musser, Forcheimer, and William 
Pepper. His address was a thought- 
ful discussion of the failure of pedi- 
atries to have obtained the recogni- 
tion and place in the medical eurricu- 
lum which he felt it should have done. 
He stressed its failure to attract 
young men to specialize in pediatrics 
when compared with the other clini- 
cal subjects, and urged the members 
of the society who were the leaders 
in the subject to take an active part 
in demanding better teaching and re- 
search facilities for pediatrics. I do 
not know how some of the older mem- 
bers of the society secretly felt at his 
implied castigation of their short- 
comings, but he expressed the view 
of such younger men as Howland 
and Fife, and a few of the older as 
Hamill. In view of the development 
of pediatrics in the next twenty years 
his address was quite prophetic. 
Looking back, his address undoubt- 
edly was an important factor in so 
many younger men being elected to 
membership in the years immediately 
following. 

The program, as were all programs 
in those days, was largely clinical. 
One of the four sessions was a joint 
meeting with the American Ortho- 
pedie Association on ‘‘Poliomyelitis.’’ 
This was six years before the big 
New York City epidemic created a 
national interest in the disease. 
Lovett of Boston, an orthopedist, led 
the symposium with a paper on the 
‘Relation to the Community in Ref- 
erence to Etiology and Prevention,’’ 
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and he was followed by L. Emmett 
Holt of New York, who took up ‘‘The 
Clinical Aspects of Poliomyelitis: 
Types; Communicability ; Mortality.”’ 
There were two guest speakers, Dr. 
Simon Flexner of the Rockefeller In- 
stitute, and Prof. Fritz Lange of 
Munich, a renowned orthopedist. Dr. 
Flexner told of the pioneer experi- 
mental work that was being done at 
the Institute, and Dr. Lange pre- 
sented his view that there should be 
orthopedie fixation of the spinal ecol- 
umn in the acute stage of the disease 
by the use of an orthopedic bed or a 
plaster-of-Paris jacket. While we 
know much more about polio, com- 
paratively speaking, it was as good a 
symposium as could be put on a pro- 
gram today. 

Another general discussion was on 
the value and limitations of the em- 
ployment of ‘‘cold air’’ in the treat- 
ment of respiratory diseases, particu- 
It was a subject of 
great interest at that time. The dis- 
cussion was opened by Griffith of 
Philadelphia and La Fétra of New 
York. Others who joined in the dis- 
cussion were Northrup of New York, 
Graham of Philadelphia, Howland of 
New York, Blackader of Montreal, 
Southworth of New York, and Abt of 
Chicago. To be frank, there was not 
much of importance said, and the 
most rational explanation of its value 
expressed was that it maintained a 
higher blood pressure in the critical 
toxic stage of pneumonia. There was 
considerable skepticism of its value 
by those who had been accustomed 
by tradition to treat respiratory dis- 
closed room. 


larly pneumonia. 


ease in a _ vaporized, 


Griffith closed the discussion by ex- 
pressing the view that the current 
popular enthusiasm for the ‘‘newer 
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treatment’? might make ‘‘cold air’’ 
a fad. To those who had to treat 
pneumonia before the days of chemo- 
therapy and the antibiotics the dis- 
cussion was live and important, even 
as futile as it sounds today. 

Among a number of clinical papers 
was one by Morse, of Boston, on the 
value of the Brudzinski sign in the 
treatment of meningitis. Griffith, of 
Philadelphia, presented a case of 
‘‘amyotonia congenita,’’ which even 
today brings an unpleasant memory. 
The child was alive at the time the 
case was presented but died a few 
months later. I did an autopsy on 
the child in the dimly lighted cellar 
of the home in North Philadelphia, 
whose permission was based on a ten 
dollar bill given to the mother (which 
Griffith eventually paid). As Griffith 
stated in his report at the meeting, 
‘‘The father was a heavy drinker, the 
mother a drunkard, and both ap- 
peared to be mentally below normal.”’ 
It was a hurried ‘‘post,’’ as we feared 
the father might return at any mo- 
ment. It has been on my conscience 
for years, and I doubt now if it added 
anything to medical science. 

A paper by Charles Hunter Dunn, 
of Boston, on the ‘‘Cytodiagnosis of 
Tuberculous Meningitis and the Pos- 
sibilities of Recovery’’ brought out 
considerable discussion in which six 
members gave their views. This pa- 
per recalls an incident at the ‘‘busi- 
ness session’’ of the society three 
years later in 1913. A ease report on 
a ‘‘Cured Case of Tuberculous Men- 
ingitis’’ had been presented by the 
professor of pediatrics in a medical 
school in the East. The child had de- 
veloped symptoms of meningitis with 
an increased lymphocyte count in the 
spinal fluid. Instead of progressing 
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to the usual death, the symptoms 
gradually cleared and complete re- 
eovery took place. No organisms 
were found in or were cultured from 
the fluid. When it came to ‘‘New 
Business,’’ Dr. Holt, who as usual 
was sitting in the front row, stood 
up and was recognized by Dr. Morse, 
the president. ‘‘Mr. President, I 
move that the paper presented by Dr. 
X on a cured case of tuberculous 
meningitis be expunged from the 
records of the Society.’’ It was im- 
mediately seconded by someone and 
then a painful, awkward period fol- 
lowed in which Dr. X tried to say 
something but was obviously totally 
bewildered. The motion was ap- 
parently carried as the paper does 
not appear on the records of that 
meeting. It made a marked impres- 
sion on me, as it not only demon- 
strated the attitude of the men at 
that period toward their society, but 
emphasized the fact I had been pain- 
fully learning since my medical school 
days that ‘‘the professor’’ could be 
wrong. 

Infant feeding and nutrition was as 
usual at that time a prominent sub- 
ject on the program. However, the 
papers were beginning to show a 
changing interest from purely elini- 
eal studies. Cowie, of Ann Arbor, 
who could always be counted on to 
present at least one paper at a meet- 
ing, based usually on work done by 
assistant whose import ocea- 
sionally he failed to grasp, presented 
a paper on food reactions in the 
stomach compared with reactions in 
vitro. Wentworth, of Boston, read a 
paper on the chlorides in the stomach 
contents, and Herman, of New York, 
a study of gastric motility in bottle- 
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and breast-fed infants. Howland had 
a paper on the effect of high and low 
fat diets on the nitrogen metabolism. 
Strictly clinical papers in the field 
were those of Chapin on the nutrition 
of the ‘‘feeble infant,’’ and one by 
Maynard Ladd, of Boston, on substi- 
tute feeding for premature infants. 

The meetings were always serious 
and dignified. There was practically 
no use of first names among the mem- 
bership even between sessions. If 
you knew a man very well you might 
occasionally omit ‘‘Doctor,’’ and ad- 
dress him by his last name. There 
were also some rather bitter personal 
feuds or feelings which at times 
eropped out, but never became un- 
dignified. There further, a 
number of intra-city rivalries and 
jealousies, which kept membership 
from some men who by their work 
deserved membership. It was not un- 
til the twenties. when the younger 
group began to take over the direc- 
tion of the society, that a spirit of 
camaraderie developed among the 
membership. 

A matter of historical interest that 
took place at the meeting was the 
adoption of a resolution that the So- 
ciety ‘‘heartily endorse the plan pro- 
posed for a new journal of diseases 
of children, and if it is established 
pledge their cordial support.’’ This 
referred to the American Journal of 
Diseases of Children, which came into 
being the next year, with Dr. Frank 
Churehill, of Chieago, as Editor-in- 
Chief. 

There were many interesting per- 
sonalities present at the meeting who 
had had an important part in the de- 
velopment of pediatrics in its early 
days. Of the forty members present, 


were, 
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over ten are on the list for individual 
‘*Profiles.’’ Of these, five have been 
published: Chapin, Howland, Jacobi, 
Koplik, and Morse. 

Perhaps the two most picturesque 
characters in the history of the so- 
ciety were E. W. of St. 
Louis, the second vice president that 
year, and Fred Bartlett, of New York, 
who was not elected to membership 
until 1928. Bartlett was once the 
subject of a ‘‘Profile’’ in the New 
Yorker. Saunders was a small, rather 
frail man, who combined obstetries, 
internal medicine, and pediatrics in 
his practice. He had a tremendous 
practice and hold on his patients, 
regarded him somewhat as a 
demigod. As a matter of fact he was 
a very religious man, who read the 
Bible in Greek, and frequently knelt 
at the bedside of a patient in prayer. 
Every penny he made went to the 
Bethesda which were, in 
fact, a Saunders institution. It 
started as a home for old ladies, to 
which, in turn, added a ma- 
ternity home, a foundling asylum, a 
home for old folks 
home, and finally a hospital. Endless 
stories could be told about him. At 
one period he drove around with a 
mattress tied to the front bumper of 
his model T Ford to soften the blow 
in ease he ran into someone. Once he 
demonstrated to me his latest inven- 
tion, the purpose of which was to 
stop the ear if it got out of control 
when in reverse gear. He had sus- 
pended a hinged crowbar from the 
front axle, with the free end held off 
the ground by a wire running up 
through the floor and attached to a 
hook in front of the seat. In case the 
emergency arose, the wire was to be 


Saunders, 


who 


Charities, 


were 


ineurables, an 
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released, and the free backward 
pointing end of the crowbar was ex- 
pected to jab into the ground and 
stop the car. It was simply an ap- 
plication of the mechanism the team- 
sters used in those days to hold a 
the horses while 
going up a hill. Whether or not he 
ever had occasion to use it, I never 
Another of his inventions was 
His medical 


wagon and rest 


heard. 
a surgical needle holder. 
contributions bizarre 
than sound or of importance. He 
created a local furor in the mid- 
twenties by attributing the transmis- 
sion of poliomyelitis from the chicken 
to man by the green bottleneck fly. 
It was based on his interpretation of 
**limber neck’’ disease in the fowl as 
polio, rather than to its true cause, a 
form of botulism. His ideas of child 
psychology were hardly in keeping 
with modern thought. When he had 
to vaccinate a child he would have 
the mother drape the bed in sheets 
with the child’s arm thrust out. Then 
he would come into the room and do 
the vaccination. His idea was that 
the child should not become fright- 
ened of, and learn to fear, the doctor. 
One of his favorite medical topics 
was the iniquities of the buzzard. 

Dr. Samuel 8. Adams, of Washing- 
ton, was Secretary of the society that 
year. He was a founder member, and 
served a total of twenty-five years as 
secretary. He was an energetic per- 
son and took his position with great 
seriousness and formality. At other 
times he was an agreeable, compan- 
ionable individual, and was a gracious 
host with a fund of stories which he 
told very well. He was the pioneer 
pediatrician in Washington and had 
many friends in official circles. He 
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was an attending pediatrician at the 
Children’s Hospital, and professor of 
‘‘Medicine and Children’s Diseases’’ 
at the Georgetown University Medi- 
eal School. 

The Cincinnati contingent consisted 
of two outstanding men, Frederick F. 
Forcheimer, a founder member, and 
K. Rachford. Dr. For- 
cheimer was one of the distinguished 
After graduating 
from P and S (Columbia) in 1873, he 
studied Re- 
turning to his native Cincinnati, he 


Benjamin 
men of his time. 
abroad for several years. 


taught, in turn, anatomy, chemistry, 
physiology, and finally became pro- 
fessor of pediatrics. Later he became 
medicine and 
made many contributions to medical 
literature, especially in the field of 
therapeutics. He was a Founder 
both the Association of 
American Physicians and the Ameri- 
ean Pediatrie Society, and was elected 
to the presidency of both societies. 
How he divided his time between the 
two societies at the Congress years in 
Washington I do not know. He was 
present at least at one session of the 
Pediatrie Society where he presented 
a paper ‘‘On the First Sound of the 
Heart in Children.’’ 

His Cineinnati colleague, Dr. Rach- 
ford, likewise was a president of the 
Pediatrie Society (1907). He was a 
man with a great civie and social 
sense of personal obligation. As Di- 
rector of Pediatrics at the Cincinnati 
General Hospital he developed the 
pediatric department to a unit rank- 
ing with the other clinical subjects. 
The Babies Milk Fund Association of 
Cincinnati was one of his chief in- 
terests. He was largely responsible 
for the development of the Children’s 


professor of internal 


member of 
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Hospital and the Department of Pedi- 
atries at Cincinnati to its present high 
position. 

There were a number of members 
Philadelphia present at the 
meeting, including J. P. Crozer Grif- 
fith, who 


fessor of pediatrics at Pennsylvania. 


from 


for many years was pro- 
He is best remembered for his two- 
volume text on pediatries, which later 
was cut to one volume by Graeme 
Mitchell and is now the Nelson text. 
There is little in common between the 
iiffith text of 1933 and the book in 
its present Griffith 
somewhat cold, unapproachable per- 
son in my student and hospital days. 
He was a rather boresome uninterest- 
ing teacher and hospital chief, and 


form. was a 


quite uninspiring despite a broad 
knowledge of pediatrics. 
Tall, delightful Alfred Hand, of 


Philadelphia, was liked and respected 
He was: badly handi- 
capped by deafness, but had the repu- 
tation of being better able to outline 
a heart or dullness in the 
lungs by the sense of touch than most 
men could do by sound. He was an 
able and fine clinician. His name has 
been handed down to the pediatricians 
by the Hand-Schiiller-Christian syn- 
drome. Hand presented a case and 
described the picture in 1891, but it 
was not until years later that its place 
among the lipoid diseases was recog- 
nized. 


by everyone. 


area of 


The New York City representation 
was the largest in the Society, and 
five of the individual Profiles are on 
New York pediatricians of this era. 
Dr. Charles G. Kerley was present at 
the meeting, but, curiously, for some 
reason was not on the program, al- 
though he ‘‘diseussed’’ .a number of 
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times. He had a pompous, bombastic 
way of speaking, making a trite re- 
mark sound of importance, and was 
an interminable ‘‘disecusser,’’ which 
won for him, from the somewhat dis- 
respectful younger group, the sobri- 
quet of ‘‘Bull’’ Kerley. He was 
famed for having the most lucrative 
pediatric practice in the United States, 
and was a pioneer in ‘‘mass meas- 
ures.’’ To save time he was said to 
examine four children in a row and 
then talk to the four mothers in a 
group, using one case as the theme of 
his instructions or remarks. One 
favorite story that was told with glee 
many times was the occasion the ‘‘im- 
portant New York City doctor’’ was 
arrested for jay-walking while at- 
tending a medical meeting at Dallas, 
Texas. 

Another New Yorker was the cul- 
tured and highly esteemed Linnaeus 
E. La Fétra. He had a delightful 


personality and was a charming com- 


panion. He had traveled extensively 
and had studied in Vienna, London, 
and Paris. In New York he was as- 
sociated at different times with the 
Babies and Roosevelt Hospitals and 
was Director of the Children’s Medical 
Service at Bellevue from 1911 to 1920. 
He was intensely interested in the de- 
velopment of pediatrics. A number of 
years after his retirement in 1928 he 
expressed his desire to be ‘‘Certi- 
fied,’’ as he felt the ‘‘Board’’ marked 
a distinct advance in pediatrics. As 
he was physically unable to attend 
an examination, Van Ingen was depu- 
tized to give him an oral examination 
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at his home, the only time in the 
Board’s history a candidate has been 
examined by a single member. Need- 
less to say, he passed. It was the 
feeling of the Board that it was be- 
ing honored by Dr. La Fétra’s desire, 
rather than that ‘‘certification’’ was 
an honor to him. 

There was one great advantage to 
a pediatric meeting in those days, the 
membership and attendance were so 
small that every member knew every 
other member. Dr. Edsall’s com- 
plaint in 1910 that pediatrics was not 
attracting the younger men more than 
lost its basis in the early thirties. 
While today the program of a pedi- 
atrie society meeting reflects the tre- 
mendous developments of the medical 
sciences, the meetings have become so 
large they have lost a certain charm 
they had thirty to forty years ago, 
and is some ways have become a task 
rather than a _ looked-forward-to 
pleasure. We say this without com- 
plaint, as one must adjust to changed 
conditions and times without regrets. 
However, as we look back to pedi- 
atric meetings over a period of more 
than forty-five years, the memory of 
the early meetings, which in some 
ways had the aspect of a club made 
up of close friends with a common in- 
terest, stands out as the more enjoy- 
able, and in the give-and-take of the 
informal discussions and arguments 
that took place off the program, in 
some ways more profitable from a 
medical standpoint to those in at- 
tendance. 

BorDEN VEEDER 











Comments on Current Literature 


ACTIVE IMMUNIZATION AGAINST TUBERCULOSIS IN INFANTS 


N THE second of the 1954-55 Leon- 

ard Parsons Memorial Lectures, en- 
titled ‘‘The Protection of Infants 
Against Tuberculosis,’’ Wilfrid Gais- 
ford,’ of the University of Manchester, 
England, reports experiences with a 
planned program of active immuniza- 
tion against tuberculosis, principally 
in infants in the newborn age period. 
Over a span of five years (1949-1955), 
7,115 individuals were vaccinated 
against tubereulosis by Gaisford 
and his associates; of this num- 
ber, 5,215 were newborn infants. A 
carefully executed follow-up program 
permitted annual check-up and tuber- 
eulin test, as well as repeated roent- 
genographie chest examinations. At 
the time of this reporting, some of the 
infants who were vaccinated during 
the newborn period had returned for 
the fourth annual examination. In 
attempting to evaluate their own sta- 
tisties, Dr. Gaisford notes that between 
1949 and 1954 there were, in Man- 
chester, fifty deaths from tuberculosis 
in children under 5 years of age, and 
twelve deaths in infants under the age 
of 1 year. No deaths were reported in 
the group of children (5,215) who had 
been vaccinated during the newborn 
period, although 537 of these had 
known contact with the disease. 
Twenty-eight mothers developed elini- 
cally evident tuberculosis at some time 
after the vaccination of their infants 
had been accomplished, and although 
these vaccinated babies were not seg- 
regated from their tubereulous 
mothers, none of them developed 
tuberculosis. It was of interest that 
of the 537 ‘‘known-contact’’ infants 
from tuberculous homes, about one- 
half of the contact persons in the 
families were considered as having 


active tuberculosis, and about one- 
half, quiescent tuberculosis. The 
5,215 infants who were vaccinated in 
the newborn period represented ap- 
proximately 40 per cent of the par- 
ents offered vaccination against tuber- 
culosis for their babies. The remainder 
of the infants born on this maternity 
service, whose parents refused the 
vaccination offer, served unwittingly 
as controls, and in this ‘‘control 
group’’ thirteen cases of primary 
tuberculosis were known to have 
oceurred during the five-year period. 
While the number of infants involved 
in this survey is considered compara- 
tively small by the lecturer, he does 
seem to feel, after summarizing the 
results, that significant protection 
was afforded to infants who were 
actively immunized. 

In attempting to review the broad 
picture of tuberculosis in Great 
Britain, Gaisford encountered some 
interesting estimates indicating that 
in London 5.3 per cent of all children 
live in tubereulous households, in 
Manchester, 5.6 per cent, and in 
Birmingham, 4 per cent. In this con- 
nection the author emphasizes the 
premise, generally accepted, that the 
younger the child the greater the 
mortality, and refers to the figures 
recorded by Jorup’? in Sweden: 60 
per cent mortality in infants infected 
in the first three months of life. 
Since the most dramatic effects might 
be expected in infants who are ex- 
posed to tuberculosis, the question 
has arisen as to whether conversion 
from negative to positive in response 
to BCG vaccination might be less 
effective in the contact infants. While 
a study of the literature revealed 
some difference of opinion concerning 
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this possibility, Gaisford reports in 
his own series of vaccinated newborn 
infants, that 97 per cent of the con- 
tact infants had converted to positive 
tuberculin test by the age of 4 weeks, 
whereas of the nonecontact infants, 81 
per cent had converted to positive 
tubereulin in a like period of time. 
Duration of immunity is a question 
diseussed, and it seems likely from 
this author’s experience that tuber- 
eulin sensitivity is a relatively pro- 
longed state. Experience in Sweden 
is apparently in accord; a seven-year 
study by Enell*® indicated that of in- 
fants vaccinated at birth with at- 
tenuated Swedish vaccine, 85 per cent 
still showed positive tuberculin tests 
after seven years. 

The precise method employed in 
active immunization against tuber- 
culosis has attracted considerable at- 
tention. Searification and multiple 
puncture techniques have been used 
widely. Gaisford and his associates, 
however, prefer the intradermal meth- 
od and advocate its use, despite the 
fact that the occurrence of complica- 
tions is somewhat more frequent than 
in connection with the scarification 
or multiple puncture methods. The 
dosage recommended in the ordinary 
newborn infant is one-half the adult 
dose. A variety of vaccines was used 
in the five-year study, principally, the 
Danish, French, Vole, and Swedish 
types. Those receiving the Danish 
BCG vaccine numbered 5,991, the 
French freeze-dried type, 569, the 
Vole type, 516, and the Swedish, 39, 
totaling the 7,115 individuals vac- 
einated during the five-year period. 
Of the four types of vaccine em- 
ployed, the Danish BCG, half-strength 
(0.375 mg. per milliliter) was pre- 
ferred for the work with infants. 
This allows for more accurate dosage, 
since it is sometimes diffieult to ad- 
minister 0.05 ml. accurately to an ac- 
tive newborn infant. 

The development of other types of 
vaccine presents interesting possi- 


bilities; the Vole vaccine, for exam- 
ple, has the advantage of constant 
antigenicity, being comprised of one 


strain of organism, and having, as 
standard, a definite number of bacilli 
per milliliter. With such a prepara- 
tion the intradermal method of ad- 
ministration could provide a definite 
immunizing dosage. The vaccine re- 
ferred to as freeze-dried has advan- 
tages, and certain disadvantages; 
among the latter are listed the vary- 
ing quantity of living organisms pres- 
ent, the marked attenuation, and the 
important difficulty associated with 
the clumping of the organisms, since 
the actual dose may vary according 
to the number of organisms drawn up 
in the particular sample to be in- 
jected. Other methods of adminis- 
tration have ineluded inhalation of 
BCG and oral route vaccination. 
Possible complications of BCG vae- 
cination have posed a practical prob- 
lem. Gaisford and his group, how- 
ever, are of the opinion that with a 
minimal effective vaccine dose, unde- 
sirable side effects and complications 
are rare, only about three-tenths of 1 
per cent. They encountered no serious 
untoward effects bevond local involve- 
ment or nodal sinus formation, and 
emphasized the fact that, as a general 
rule, these reactions are minor in char- 
acter. However, as they state, lymph 
node involvement has been known to 
occur, and ealcification can follow 
well-marked adenitis. This problem 
of complications is discussed at some 
length and is summarized as follows: 
‘‘There is no need to stress these 
complications, because we know they 
are all minor in character and will 
heal spontaneously in time. Never- 
theless, they can be worrying to par- 
ents and disfiguring to the infant, 
even if this be only temporary. Any 
treatment, therefore, which will ac- 
celerate healing is worth undertak- 
ing. Local surgical treatment, ex- 
cision or incision, is rarely necessary. 
Aspiration is often helpful, with 
isoniazid, streptomycin, or P.A.S. re- 
placement. Ultra-violet light locally is 
also of value in accelerating healing. 
Exposure to fresh air and sunlight is 
probably the best treatment of all. It 
has been very striking how secondary 











infection has been absent, even in the 
longest-continuing sinuses.’’ 

Gaisford advises that inoculation 
sites above the insertion of the del- 
toid entail increased risk of ecomplica- 
tion such as supereclaviecular adenitis 
and the commensurate possibility of 
breakdown in this region, because of 
close association with cervical glands 
and their involvement in repeated 
upper respiratory infections. In his 
experience, a satisfactory routine was 
established by reserving the right arm 
for BCG vaccination and the left for 
other immunizations. The right arm 
was ‘‘rested’’ routinely for six months 
after vaccination. 

In a summary of this rather in- 
volved but important subject, Gais- 
ford concludes that vaccination in the 
newborn period with live attenuated 
bacilli, BCG vaccine, offers a real 
contribution to the protection of in- 
fants against tuberculosis. On the 
basis of his experience and that of his 
colleagues, he favors vaccination on 
the first day of life. However, he 
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stresses the risks involved in such 
vaecination when carried out by any 
except trained experienced personnel, 
and feels that, apart from the very 
well-regulated and adequately staffed 
maternity hospitals, BCG vaccination 
during the first few days of life 
should be reserved for infants who 
are known to come from, or are being 
sent home to, tuberculous households, 
and that under these circumstances 
vaccination with BCG vaccine should 
be carried out before the end of the 
first week of life. 
RussELL J, BLATTNER 
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Correspondence 


Letter to the Editor: 


In the delightful and informative article 
of Dr. Lewis Webb Hill’ on the Treatment 
of Eczema, Part IV, he poses a question 
relative to my work? which I believe merits 
amplification. 

In discussing egg-white reactions, Dr. Hill 
referred to our studies on congenital sen- 
sitization in guinea pigs in which we had 
concluded that an at times 
traverse the placental barrier and set up an 
active sensitization in utero. Dr. Hill agrees 
Referring to the large number of 
who sensitive to egg, Dr. Hill 
states: ‘‘I do not see how it could take 
place in any other way as most of these 
never seen an egg, let alone 
eating it.’’ However, he continues: ‘‘Some 
very competent allergists and immunologists 
have disagreed largely because positive skin 
tests to egg white are rarely obtained in 


antigen may 


with this. 


infants are 


babies have 


newborn infants.’’ 

Actually no disparity exists. We had 
previously demonstrated’ that animals may 
be sensitized utero actively or 
passively and the significant distinction was 
that in passive sensitization, antibodies pres- 
ent in the mother’s blood were transferred 
to the fetal circulation, whereas active sen- 
sitization in utero results from the transmis- 
sion of antigen from the maternal to the fetal 
circulation. 


in either 


Animals actively sensitized in utero were 
never found to be sensitive at birth, as were 
those in utero. Some 
time had to elapse before sensitization could 
be demonstrated. Whereas full-grown ani- 
mals develop an active sensitization within 


passively sensitized 


to 
to 


two weeks, we showed that a longer period 
is required for the establishment of active 
sensitization in the newborn. This slower 
development of sensitization in the actively 
sensitized newborn guinea pig we believe ex- 
plains Hill’s observation that frequently a 
baby will give no reaction to egg white in 
the second or third month but will give a 
strongly positive reaction in the sixth or 
seventh month, despite the fact that he has 
not come in contact with egg during the 
intervening months. 

Our concept may fit in very well with the 
studies of Dancis and Kunz and of Gitlin, 
who showed a deficiency of gamma globulin 
in the human newborn. 

We have shown that active 
acquired by the fetus is a durable one and 
may persist long enough to be transmitted 
passively to the next generation.‘ 

It appears to me, therefore, that allergists 
and immunologists who require the evidence 
of positive skin tests in the newborn as proof 
that active sensitization in utero has occurred 
should bear in mind the data offered above. 

Bret RATNER, M.D. 


sensitization 
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Dr. Isaac A. Abt, the last survivor of 
the pioneer group of pediatricians in the 
United States, died at his home in Chicago, 
November 22, 1955, aged 87. He received 
his medical degree in 1891 from Northwestern 
University, and after internship and study 
in Vienna and Berlin, started practice in 
Chicago. His early and lifelong work for 
children led him to be called the ‘‘ Nestor of 
American Pediatrics in the West.’’ He was 
he first to use diphtheria antitoxin in 
Chicago. All of his life he was a teacher, 
and was professor of pediatrics at North- 
western from 1909 to 1939 when he became 
emeritus professor. He planned the Sarah 
Morris Hospital for children in 1910, and 
served as its chief pediatrician for many 
He was elected to membership in the 
American Pediatrie Society in 1903 and served 
two terms as a member of the Council and 
was president in 1927. In 1930 when the 
\merican Academy of Pediatrics was founded 
he became its first president. One of his 
major undertakings was the System of Pedi- 
atrics which he started around 1910 but the 
publication of which was delayed a number 
of years by World War I. It was in rec- 
ognition of this system that he was made a 
Chevalier of the Legion of Honor by the 
French government. Dr. Abt was an able 
clinician, and for years in great demand to 
hold clinies and give lectures in all parts 
of the country. Few men have had a greater 
influence on the development of younger men 
entering pediatrics as a career. 


years, 





The following were certified by the 
American Board of Pediatrics at the exam- 
ination at Washington, D. C., Dec. 2, 3, and 
4, 1955. 


Dr. Richard J. Allen, 295 Elm Ave., Bogota, 
N. J. 

Dr. Wayne H. Allen, Guthrie Clinic, Sayre, 
Pa. 

Dr. Joan Kay Barber, 4 Hathaway Rd., 
Bronxville, N. Y. 

Dr. William Clement Battle, 1078 New York 
Ave., Huntington Station, N. Y. 

Dr. William F. Benson, 308 W. Chandler St., 


Brownwood, Texas. 


News and Notes 


Dr 


Dr. 


Dr. 


Dr. 


Dr. 


. Frederic M. Blodgett, Massachusetts Gen- 
eral Hospital, Fruit Street, Boston, Mass. 
Charlotte Elizabeth Bock, 83 Traincroft, 
Medford, 55, Mass. 

Dorothy Emily Brinsfield, 1123 Gordon 
St., S. W., Atlanta, Ga. 

. Edwin Stanley Busch, 1243 8. 
Blvd., Milwaukee 4, Wis. 

Else Cabos, 17 Palm Ave., San Francisco, 
Calif. 

Tom O. Caldwell, 2167 Highland Ave., 
Birmingham 5, Ala. 


Layton 


Dr. Louise Cason, 3041 Grand Ave., Miami 
33, Fla. 

Dr. Walter A. Combs, 2639 Myrtle Ave., N. 
E., Washington 18, D. C. 

Dr. Robert D. Crooks, 1048 Market St., 
Parkersburg, W. Va. 

Dr. Joseph C. Cullina, 1013 Farmington Ave., 


West Hartford, Conn. 


Dr. William Hersey Davis, Jr., 720 W. 5th 
St., Winston-Salem 3, N. C. 

Dr. Donal Dunphy, 2nd General Hospital, 
APO 180, c/o PM, New York, N. Y. 

Dr. Charles Dusenberry, 1078 New York 
Ave., Huntington Station, N. Y. 

Dr. F. Kathryn Edwards, 112 N. McDonough 
St., Decatur, Ga. 

Dr. Marion Ellen Erlandson, 219 E. 60th St., 
New York, N. Y. 

Dr. Martin Jay Evans, 285 Central Ave., 
Lawrence, Long Island, N. Y. 

Dr. Robert Charles Fairchild, 5829 Woodson 
Rd., Mission, Kan. 

Dr. Jerome Ferber, 540 Knickerbocker Dr., 
Cresskill, N. J. 

Dr. Yvette Fay Francis, 115-77 Farmers 
Blvd., St. Albans 12, Long Island, N. Y. 

Dr. Joseph M. Garfunkel, 533 W. Hortter 
St., Philadelphia 19, Pa. 

Dr. Enid Fischer Gilbert, 120 Center Dr., 
Bethesda 14, Md. 

Dr. Sanford Elias Goldzier, II, 1428 Sylvan 
Lane, East Meadow, N. Y. 

Dr. Morris Goodman, 18 Leroy St., Bingham- 
ton, N. Y. 

Dr. John David Gorvoy, 79-04 256th St., 
Bellerose, Long Island, N. Y. 

Dr. Warren Collins Gregory, 114 W. Boscawen 


St., Winchester, Va. 
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Andrew Gursky, 4202 Brownsville Rd., 
Pittsburgh 27, Pa. 

C. W. Hales, 2736 Coventry Rd., Colum- 
bus, Ohio. 

Virginia Goddard Harris, 210 Sunnycrest 
Rd., Syracuse 6, N. Y. 

Robert E. Herndon, Chickasha Hospital 
and Clinic, Chickasha, Okla. 

Edward W. Hopkins, 210 Gittings Ave., 
Baltimore 12, Md. 
Domenic Gabriel Iezzoni, 
Blvd., Cleveland, Ohio. 
Richard M. Irwin, U. 8. 


11710 Shaker 


Naval Disp., 


Department of the Navy, Washington 25, 


D. C. 

Jaffe, 6301 W. Halbert Rd., 
14, Md. 

Leonard Johnson, 
Way, Lake Jackson, Texas. 
Andre Camille Joseph, 1609 A. Heiman, 
Nashville 8, Tenn. 
Herbert Kaiser, 
Court Road, Aberdeen, Md. 
Howard L. 10 Woodland 


Syosset, Long Island, N. Y. 


Bethesda 


229 Parking 


South 


105 H. 


Kantor, Ave., 


. Sheldon Howard Kluger, 215 8S. Franklin 


. Robert 


St., Wilkes-Barre, Pa. 
Lawrence Korn, 8230 


Clayton 24, Mo. 


Forsyth, 


. Robert B. Kugel, Johns Hopkins Univer- 


Hygiene and Public 
Wolfe St., Baltimore 5, 


sity School of 
Health, 615 N. 
Md. 


. Joseph Lachman, 32 Pleasant Hill Rd., 


Chester, Pa, 


. Herman William Lipow, 7559th USAF 


. Maurice J. 


. Helen 


Hospital, APO 124, c/o PM, New York, 
ms Be 

Lonsway, Jr., 8225 
Rd., Clayton 5, Mo. 

Luella Morton, 5011 


Richmond 25, Va. 


Clayton 


Forest Hill 


Ave., 


. Samuel Poindexter Oast, III, Cold Spring 


Rd., Syosset, N. Y. 


. Maurice M. Osborne, Jr., Health Depart- 


ment, 11 Pierce Street, Brookline, Mass. 


. Ralph Ownby, Jr., Suite 103, Lee Medical 


. Margaret 


Bldg., 1805 Monument Ave., Richmond, 
Va. 

Emma Pijan, University of 
Minnesota Medical School, Department 
of Child Psychiatry, Minneapolis, Minn. 


. Norman James Quinn, 231 Forest Ave., 


Ambler, Pa. 


Jimmie Lee Rhyne, Box 880, Lumberton, 
N. C. 

David A. St. Martin, 9820 Dameron -Dr., 
Silver Spring, Md. 

Robert W. Saunderson, Jr., 511 N. Divi- 
sion St., Salisbury, Md. 

Frederic Rudolph Simmons, 1913 Pine- 
knoll Lane, Albany, Ga. 

Calvin Herman Sinnette, 2933 Gilmore 
St., East Elmhurst 69, N. Y. 

Arthur Gene Smith, 2845 USAF Hospital, 
Griffis AFB, Rome, N, Y. 

Betty Steele Sutherland, 33 Charlesbank 
Rd., Newton 58, Mass. 

James McKenzie Sutherland, 33 Charles- 
bank Rd., Newton 58, Mass. 

Jason Alvin Tepper, 1728 Rugby Rd., 
Schenectady, | i A 

Andrew Henry Thalheim, Jr., 330 Amelia 
Ave., Gretna, La, 

Charles Vogl, 4757 Reamer Ave., Colum- 
bia, S. C. 

Margaret Lyman Williams, 80-7 Drexel- 
brook Dr., Drexel Hl, Pa. 

Richard Baynard Willingham, 4036 Lyons 
View Pike, Knoxville, Tenn. 
Ladislas Dolores Wojcik, 131 N. 
ington St., Marion, Ind. 

William Henry Ylitalo, 2 W. Gorham St., 
Madison 3, Wis. 

William H. Zinkham, The Johns Hopkins 
Hospital, Baltimore 5, Md. 
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Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 


Dr. Wash- 


Dr. 


Dr. 


The next oral examination will be in 


Atlanta, Ga., March 2, 3, and 4, 1956. 


One or two Fellowships in Pediatrie Car- 
diology will be available beginning July, 1956, 
at The Children’s Orthopedic Hospital, Seat- 
tle, Washington. Training will be in con- 
junction with the Department of Pediatric 
Cardiology, University of Washington School 
of Medicine. Salary open. Desire applicants 
with minimum of two years of Pediatrics. 
Direct correspondence to Robert A. Tidwell, 
M.D., The Children’s Orthopedic Hospital, 
4800 Sand Point Way, Seattle 5, Washington. 


A Research Fellowship in Poliomyelitis is 
now available in the Department of Pedia- 
trices at Stanford University Medical School. 
This Research Fellowship, known as the 
Elizabeth Kenny Fellowship in poliomyelitis, 
is a three-year fellowship. A stipend to 
$5,000 to $6,000 per year is provided. Ap- 
plicants should be trained in pediatrics and 





BOOKS 


have some experience in the field of virology. 
The candidate is required to spend two-thirds 
of his time in the research program and one- 
third in clinical teaching. An additional sum 
of $5,000 to $6,000 is also available for ex- 
penses to conduct the research. Applicants 
should write directly to Chairman, Depart- 
ment of Pediatrics, Stanford Hospital, Clay 
and Webster Sts., San Francisco 15, Cali- 
fornia. 


Stanford University School of Medicine 
will present a two-day course in Practical 
Pediatric Dermatology on Friday, March 23, 
and Saturday, March 24, 1956, for pediatri- 


cians and general practitioners. The guest 
lecturer will be Dr. Hamilton Montgomery, 
professor of dermatology at Mayo Clinic. 
The remaining faculty will be from the 
Division of Dermatology at Stanford. Pa- 
tients will be presented, and there will be 
discussions and demonstrations on all der- 
matoses of children, including infantile 
eczema, allergic skin disorders, hemangiomas, 
warts, contact dermatitis, 
genital disorders of the skin, and practical 
techniques and newer therapies. Programs 
and further information may be obtained 
from the Office of the Dean, Stanford Uni- 
versity School of Medicine, 2398 Sacramento 
St., San Francisco 15, Calif. 


acne, nevi, con- 





Books 


Virus and Rickettsial Diseases. 8. P. Bed- 
son, M.D., A. W. Downie, M.D., F. O. 
MacCallum, M.D., and C. H. Stuart- 
Harris, M.D., Baltimore, 1955, Williams 
& Wilkins Co., 407 pages. Price $6.75. 
The of this 

informative book appears after an interval 

of five 
rapidly expanding knowledge in the virus 


second edition useful and 


years. As stated in the preface, 


field has necessitated some revision and 
additions, although the general plan of the 
book The chapter on 
poliomyelitis has rewritten, Murray 
Valley encephalitis has been added to the 


section on the 


remains unaltered. 


been 


arthropod-borne encepha- 


litides, and the section on Coxsackie infec- 


tions expanded into a separate chapter. 


Cat-seratch fever and the nature of virus 


new subjects covered 


chemotherapy 


multiplication are 
The discussion of 
has been revised as demanded by recent 
The 
phage has been deleted from this second 


briefly. 


developments. chapter on _ bacterio- 
edition since research on bacteriophage and 
virus dynamics is becoming so complex as 
itself. 


intended 


to constitute a specialized field in 
While the reference lists are not 
to be complete, some few references have 
been added. These revisions and additions 
have been accomplished without increasing 


the size of the volume unduly. 


The Relief of Symptoms. Walter Modell, 
M.D., Philadelphia, 1955, W. B. Saunders 

Price $8.00. 

unusually interesting book. 


Co., 450 pages. 
This is an 
The author is associate professor of clinical 
pharmacology at Cornell University Medical 
School. 
the importance of symptoms in. diagnosis, 


Without minimizing in any way 


the author feels that the relief of symptoms 
has been neglected in this era 
of scientific medicine. After all, it usually 
is some symptom unpleasant to the patient 
that brings him to the physician asking for 
relief. There is an introductory section on 
‘*Theory’’ which discusses such matters as 
the complaint, the placebo action of drugs, 
and the trial with the drug. Then 
a section on ‘‘Practice’’ which is made up 
of twenty-four chapters on specific symp- 
toms: pain, anxiety, insomnia, constipation, 
cough, itch, ete. The twenty-four include 
over 95 per cent of the symptoms which 
bring the patient to the doctor. The book 
concludes with a final chapter on cortisone 


somewhat 


comes 


and the masking of symptoms. The in- 
dividual chapters are well presented, start- 
ing with a discussion of the problem, fol- 
treatment. Each con- 
cludes with a brief summary and a bibliog- 
raphy. Throughout the text it is obvious 
that the author is very suspicious of the 
value of many of the newer drugs. He 


lowed by one on 
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has succeeded well in presenting an old sub- 
ject in an interesting and rather unique 
way. It is well worth reading although not 
pediatric in character. 


Polio Pioneers. Dorothy and Philip Ster- 
ling, New York, 1955, Doubleday & Co., 
Inc., 128 pages. Price $2.75. 

A nontechnical story of the fight against 
polio. The book contains a remarkably in- 
teresting group of pictures which are beauti- 
fully reproduced. On the other hand, the 
text reads like the stories in books written 
for children 6 to 7 years of age. The 
authors seemingly have little respect for 
the intelligence of readers able to invest 
$2.75 in the book. The book either inten- 
tionally or unintentionally is propaganda 
for the Polio Foundation, and at least one- 
half is devoted to the Salk vaccine with- 
out mention of its faults. It is rather in- 
congruous to find B. O’Connor’s name in- 
cluded in a book on ‘‘ polio pioneers,’’ along 
with Jenner, Pasteur, Landsteiner and Pop- 
per, Flexner, Enders, Salk and others whose 
scientific work has led to the unraveling of 
poliomyelitis. 


You and Your Child. Winifred De Kok, 
M.R.C.8., L.R.C.P., New York, 1955, Philo- 
sophical Library Inc., 147 pages. Price 
$3.75. 

This rather short book for parents is one 
of the better among the many similar books 
written for parents. It covers in brief, con- 
cise chapters the periods of child develop- 
ment from birth through adolescence. The 
discussion and advice are sound and clearly 
written. Dr. De Kok has had an extensive 
experience in children’s clinics and welfare 
centers in England. Her basic philosophy is 
to respect the child’s individuality, which, 
however, does not mean unlicensed freedom. 
We consider it a safe and sound book for 


parents. 
You and Your Child’s Health. Paulette 
Hartrich, New York, 1955, Harper & 


Brothers, 208 pages. Price $3.00. 


Mrs. Hartrich, a social worker, discusses 
the health problems of the child in a broad 
It includes such matters as the child 
relation to the dentist and 
It attempts 


way. 
and parents’ 
physician, and hospitalization. 


to point out to parents, for whom the book 
is written, how they can help. 
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Your Child From 2 to 5. Edited by Morton 
Edwards, New York, 1955, Permabooks, 
339 pages. Price 35 cents. 


Selections from the writings of some 
250 specialists in the field of puericulture, 
giving advice on about everything imagin- 
able that affects the child’s life and develop- 
ment. 


It’s Time You Knew. Gladys D. Shultz 
Philadelphia, 1955, J. B. Lippincott Co., 
221 pages. Price $2.95. 

A text on sex education for girls in the 
early stage of puberty by the author of 

Letters to Jane, 


Dietetique du nourrisson. P. Monnet, Paris, 
1955, Masson et Cie, 265 pages. Price 
1,600 fr. 


A discussion of infant feeding for the 
infant, and for the infant with 
conditions such as_ diarrhea, 


normal 
pathologie 
anorexia, and allergy. 


La edad pre-escolar. Dr. G. Barrera Mon- 
cada, Caracas, 1954, Imprenta Nacional, 
377 pages. 

An extensive discussion of the preschool 
child. It takes up the normal growth and 
development, morbidity, education, and in- 
stitutional care for children in this age 
group. 


J. A. M. A. Clinical Abstracts of Diagnosis 
and Treatment. New York, 1955, Grune 
& Stratton, 627 pages. Price $5.50. 


A collection of abstracts selected from 
the Medical Literature Abstracts which ap- 
pear weekly in the J. A. M. A. About 
sixty are pediatric abstracts. 


Education of Mentally Handicapped Chil- 
dren. J. E. Wallace Wallin, New York, 
1955, Harper & Brothers, 485 pages. 
Price $4.50. 

A book for professional readers. Dr. 
Wallin has presented a comprehensive text 
on the problems of education of mentally 
retarded children. 


Disorders of Character. Joseph J. Michaels, 
M.D., Springfield, Tll., 1955, Charles C 
Thomas, 148 pages. Price $4.75. 














Editor’s Column 


HIDDEN 


ECENT reports on the association 

of carcinoma of the thyroid in 
children and adolescents with a history 
of previous x-ray irradiation brings 
out strikingly the hidden danger that 
often lies in what was considered a 
harmless therapeutic procedure at 
some earlier period. 

In 1950 Duffy and Fitzgerald’ re- 
ported that ten of twenty-eight pa- 
tients, 18 years of age or younger, 
with earcinoma of the thyroid had 
been subjected to irradiation of the 
thymus gland in infancy. Simpson, 
Hemplemann, and Fuller? approached 
the association in a different way. They 
were able to follow up 1,400 of 1,722 
children who received irradiation in 
infancy for a supposedly enlarged 
thymus. Seventeen of the children had 
developed malignant neoplastic disease, 
chiefly carcinoma of the thyroid and 
leukemia, and nine had developed 
adenoma of the thyroid. For control, 
they used a group of 1,795 untreated 
siblings. The rate for malignant dis- 
ease was significantly higher for the 
treated group than for the control 
group and the rate for the general 
population. A few months later Clark* 
reported on thirteen cases of thyroid 
carcinoma in children and adolescents 
seen at the Argonne Research Cancer 
Institute. All had received previous 
irradiation : three for enlarged thymus; 
three to the neck for cervical adenitis; 
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five to the head and neck for enlarged 
tonsils and adenoids; one to the face 
and upper chest for sinusitis and peri- 
bronchitis; and one to the chest for 
pertussis. The dosage had been 200 to 
725 r. In addition he mentions two 
eases of which he has knowledge. A 
few years ago Winship‘ called atten- 
tion to the striking increase in ear- 
cinoma of the thyroid in children that 
had taken place since 1940. 


The interest in these reports lies not 
only in the association of malignant 
disease with earlier irradiation, but 
that irradiation in many instances was 
used with the idea of preventing a 
condition which in today’s thought and 
teaching never existed. Caffey,® in the 
twelfth edition of Holt and MeIntosh, 
presents an excellent discussion of 
status thymolymphaticus, which not so 
many years ago was looked upon by 
many as the most frequent cause of 
sudden death in infants and young 
children. One of the chief reasons was 
that it offered an explanation satis- 
factory to parents for deaths taking 
place during an operation under anes- 
thesia. After Friedlander’s® report in 
1907 of a case of status thymolymphati- 
eus successfully treated by x-ray, a 
vogue developed for x-ray therapy 
whenever a chest roentgenogram was 
interpreted as showing an enlarged 
thymus. In some maternity services a 
chest film of the newborn infant be- 
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THE 


came a routine procedure, and hun- 
dreds of infants were subjected to 
irradiation as a result. 

There were dissenters to this thera- 
peutic fad, and the view of those who 
questioned the existence of the entity is 
accepted today. Others, while accept- 
ing the possibility of status thymolym- 
phatieus, questioned the benefit of re- 
ducing the size of the thymus by ir- 
radiation as it was only a part of the 
pathological picture. Still others ques- 
tioned the validity of the diagnosis of 
an enlarged thymus from the roent- 
genogram. Once Cooley brought a 
group of numbered chest films of new- 
born infants to a pediatric meeting and 
asked some of us to select those we 
considered as normal and those we re- 
garded as showing an enlarged thymus. 
When the selections had been made, 
and there was considerable difference 
of opinion, he showed by his records 
that films seored as normal and films 
scored as showing an enlarged thymus 
shadow were of the same infant taken 
a few minutes apart. Nevertheless, an 
‘‘enlarged thymus’’ calling for irradia- 
tion became a fashionable condition, 
and even mothers demanded a ‘‘thymus 
picture.’ 

There are a number of other ex- 
amples of hidden dangers which have 
come to light after a specifie thera- 
peutic procedure has become popular 
and, in turn, often abused by unneces- 
sary and indiscriminate use. A few 
years ago blood transfusions became a 
popular method of therapy, and were 
used on many unnecessary occasions 
until their relationship to serum hepati- 
tis was recognized. It took years to dis- 
cover that tonsilleetomy—a black pic- 
ture in the history of American medi- 
predisposed to the development 
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of the bulbar type of poliomyelitis. A 
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recent example is the relationship be- 
tween the excessive use of ‘‘life-giv- 
ing’’ oxygen supplied to the prema- 
ture infant in the incubator and retro- 
lental fibroplasia and blindness. What 
the current vogue for the excessive 
and frequently unindicated use of the 
antibiotics will bring forth a few years 
from today can only be conjectured. 

Transfusion, tonsillectomy, oxygen, 
and the antibiotics are most important 
from a therapeutic standpoint, and 
their use is not infrequently clearly 
indicated. We are simply pointing 
out that what is considered a seemingly 
harmless therapeutic procedure today 
may have hidden dangers which do not 
become evident until years later. In 
the particular example of irradiation 
of the chest of the infant for what was 
considered to be an enlarged thymus, 
it is rather tragic, as it was such a 
useless and unealled-for procedure. 

The dictum of Kant that there is 
nothing unqualifiably good except a 
good intention finds ample support in 
the field of medical therapeutics. 
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URING the recent floods in the 

Northeast, a number of physicians 
lost their office equipment and library. 
Our attention was called to a Con- 
necticut pediatrician whose library had 
been destroyed. The C. V. Mosby Com- 
pany is supplying him with a com- 
plimentary set of back issues of THE 
JOURNAL OF PepratrRics. Perhaps there 
are some other pediatricians who have 
lost their files of the JourRNaL in the 
floods. 








